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LIST OF ACRONYMS 

AOC Administrative Order on Consent 
ARAR Applicable or relevant and appropriate requirement 
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 
CFR Code of Federal Regulations 
COG Contaminant of concem 
ESD Explanation of Significant Differences 
EPA United States Environmental Protection Agency 
FYR Five-Year Review 
ICIAP Institutional Control Implementation and Assurance Plan 
ICs Institutional controls 
IW Industrial waste 
LCRC Livingston County Road Conimission 
MCL Maximum contaminant level (under the Safe Drinking Water Act) 
MDEQ Michigan Department of Environmental Quality 
NCP National Contingency Plan 
NDBD Northeast Buried Drum (site area) 
NPL National Priorities List 
O&M Operation and Maintenance 
OU Operable unit 
PCBs Polychlorinated biphenyls 
PDSLD Probable Drum Storage, Leakage and Disposal (site area) 
PRP Potentially responsible party 
RA Remedial action 
RAO Remedial action objectives 
RCRA Resource Conservation and Recovery Act 
RD Remedial design 
ROD Record of Decision 
RPM Remedial project manager 
RSRG Rasmussen Site Remediation Group 
TCE, Trichloroethene 
TML Top of the Municipal Landfill (site area) 
pg/L Micrograms per liter ("parts per billion") 
UU/UE Unlimited use/unlimited exposure 
VC Vinyl chloride 
VOC Volatile organic compound 



EXECUTIVE SUMMARY 

The U.S. Environmental Protection Agency (EPA), with assistance from the Michigan 
Department of Environmental Quality (MDEQ), has completed the fourth Five-Year Review 
(FYR) at the Rasmussen's Dump Superfund Site ("Site") in Livingston County, Michigan. The 
purpose of a FYR is to review information to determine if a selected remedy for a site is and will 
continue to be protective of human health and the environment. The triggering action for this 
statutory FYR at the Site was the completion of the third FYR report on March 30, 2010. 

The 33-acre site is located south of Spicer Road about 40 rhiles west of Detroit and 5 miles south 
of Brighton, Michigan. The dump accepted domestic and drummed industrial wastes during the 
1960s and early 1970s, but it was never properly capped and closed prior to termination of 
landfill operations in 1977. Sand and gravel mining, which began after the dump's closure, 
undermined the landfill and resulted in the redistribution of fill and drummed wastes. Initial 
investigations showed that on-site soil and groundwater were contaminated with volatile organic 
compounds (VOCs) and heavy metals. 

EPA placed the Site on the National Priorities List (NPL) in September 1983. In 1985, EPA 
conducted a removal action to address drummed wastes. In March 1991, EPA issued a Record of 
Decision (ROD) that called for further removal of drurhmed wastes, installation and operation of 
a groundwater pump-and-treat system, conducting soil flushing, capping the landfilled areas, and 
implementing institutional controls (ICs) to restrict site access and re-use. In 1996, EPA 
completed remedy-construction and MDEQ operated the groundwater pump and treat/soil 
flushing system until 2001. In 2001, EPA issued a ROD Amendment that changed the remedy 
regarding the treatment of residual soil and groundwater contamination; at that time operation of 
the groundwater pump-and-treat and soil flushing system was discontinued and an on-site ozone 
sparge system was implemented. The Rasmussen Site Remediation Group, representing the 
potentially responsible parties (PRPs) for the Site, now operate and maintain the ozone sparge 
system. 

The remedial action for this site is protective of human health and the environment in the short-
term because exposure to groundwater contamination has been halted. Long-term protectiveness 
will not be achieved, however, until the northem and southern groundwater contaminant plumes 
are fully characterized and delineated, and restrictive covenants are recorded for the 
Rasmussen's Dump site and a portion of the adjacent Spiegelberg property that was also subject 
to the Rasmussen site remedy. Long-term stewardship procedures will also be developed and 
implemented through development of an Institutional Controls Implementation Plan (ICIAP) or 
comparable document. Long-term stewardship involves assuring effective procedures are in 
place to properly maintain and monitor the Site. Long-term stewardship will ensure effective ICs 
are maintained, monitored, and enforced, and the remedy continues to function as intended with 
regard to iCs. 

Because hazardous substances, pollutants, or contaminants remain in place at the Site above 
levels that allow for unlimited use and unrestricted exposure (UU/UEX EPA plans to conduct a 
fifth FYR at the Site no later than five years after the signature date of this report. 



FIVE-YEAR REVIEW SUMMARY FORM 

SITE IDENTIFICATION 

Site Name: Rasmussen's Dump 

EPA ID: MID095402210 

Region: 5 State: MI City/County: Brighton/Livingston County 

NFL Status: Final 

Multiple OUs? 
No 

Has the Site achieved construction completion? 
Yes 

Lead agency: EPA 

Author name (Federal or State Project Manager): Howard Caine 

Author affiliation: U.S. EPA Region 5 

Review period: 5/23/2014 - 3/19/2015 

Date of Site inspection: 8/25/2014 

Type of review: Statutory 

Review number: 4 

Triggering action date: 3/30/2010 

Due date (fiveyears after triggering action date): 3/30/2015 

Issues/Recommendations 

OU(s) without Issues/Recommendations Identified in the Five-Year Review: 

None. 



Issues and Recommendations IdentiHed in the Five-Year Review: | 

OU(s): 01 Issue Category: Institutional Controls OU(s): 01 

Issue: Although deed restriction notices have been recorded on the deeds to 
the pertinent properties, enforceable restrictive covenants have not been 
recorded for this site. 

OU(s): 01 

Recommendation: The PRPs should finalize restrictive covenants for the 
property owners to sign and then record on the property deeds. 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party Responsible Oversight 
Party 

Milestone 
Date 

No Yes PRPs EPA/State 9/30/2015 

OU(s): 01 Issue Category: Monitoring OU(s): 01 

Issue: The southern and northern groundwater contaminant plumes are not 
fully defined. 

OU(s): 01 

Recommendation: The PRPs should install and sample additional 
groundwater monitoring wells to fully define the plumes. 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party Responsible Oversight Party Milestone 
Date 

No Yes PRPs EPA/State 9/30/2015 

OU(s): 01 Issue Category: Institutional Controls OU(s): 01 

Issue: Long-term stewardship of ICs has not been addressed. 

OU(s): 01 

Recommendation: The PRPs should develop an ICIAP or equivalent 
document that will include evaluation activities and the development of 
long-term stewardship procedures. 

Affect Current 
Protectiveness 

Affect Future 
Protectiveness 

Party Responsible Oversight 
Party 

Milestone 
Date 

No Yes PRPs EPA/State 3/30/2016 

C'Cl & Sitewide Protectiveness Statement 1 

Protectiveness Determination: 
Short-term Protective 

Protectiveness Statement: 
The remedial action for this site is protective of human health and the environment in the 
short-teim because exposure to groundwater contamination has been halted. Long-term 
protectiveness will not be achieved, however, until the northern and southern groundwater 
contaminant plumes are fully characterized and delineated, and restrictive covenants are 
recorded for the Rasmussen's Dump site and a portion of the adjacent Spiegelberg property 
that was also subject to the Rasmussen site remedy. Long-term stewardship procedures will 
also be developed and implemented through development of an ICIAP or comparable 



document. Long-term stewardship involves assuring effective procedures are in place to 
properly maintain and monitor the Site. Long-term stewardship will ensure effective ICs are 
maintained, monitored, and enforced, and the remedy continues to function as intended with 
regard to ICs. 



I. INTRODUCTION 

The purpose of a FYR is to evaluate the implementation and performanee of a remedy in order to 
determine if the remedy will continue to be protective of human health and the environment. The 
methods, findings, and conclusions of reviews are documented in FYR reports. In addition, FYR 
reports identify issues, if any, found during the review and document recommendations to 
address them. 

EPA conducts FYRs pursuant to the Comprehensive Environmental Response, Compensation, 
and Liability Act (CERCLA) Section 121 and the National Contingency Plan (NCP). CERCLA 
121 states: 

If the President selects a remedial action that results in any hazardous substances, 
pollutants, or contaminants remaining at the site, the President shall review such 
remedial action no less often than each five years after the initiation of such remedial 
action to assure that human health and the environment are being protected by the 
remedial action being implemented. In addition, if upon such review it is the judgment of 
the President that action is appropriate at such site in accordance with section [104] or ^ 
[106], the President shall take or require such action. The President shall report to the 
Congress a list offacilities for which such review is required, the results of all such 
reviews, and any actions taken as a result of such reviews. " 

EPA interpreted this requirement further in the NCP; 40 § C.F.R. Section 300.430(f)(4)(ii), 
which states: 

"^Ifa remedial action is selected that results in hazardous substances, pollutants, or 
contaminants remaining at the site above levels that allow for unlimited use and 
unrestricted exposure, the lead agency shall review such actions no less often than every 
five years after the initiation of the selected remedial action.'^ 

EPA, with assistance from MDEQ, has conducted this fourth FYR for the remedy implemented 
at the Rasmussen's Dump Superfimd site in Brighton, Livingston County, Michigan. EPA is the 
lead agency responsible for developing and implementing the remedy for the Site. MDEQ, as the 
support agency representing the State of Michigan, has reviewed all supporting documentation 
and provided input to EPA during the FYR process. 

The triggering action for this statutory review is the completion date of the previous FYR report 
(March 30, 2010). The FYR is required because hazardous substances, pollutants, or 
contaminants remain at the site above levels that allow for UU/UE. The site consists of one 
operable unit (OU). 

EPA and MDEQ will place the completed FYR report in the Rasmussen's Dump site files and at 
the local site information repositories at the Brighton District Library in Brighton, Michigan and 
at the Hamburg City Library, 7225 Stone Street, Hamburg, Michigan. 



n. PROGRESS SINCE THE LAST FIVE-YEAR REVIEW 

EPA issued the third FYR report for the site in March 2010 and determined that the remedy was 
protective of human health and the environment in the short term. Table 1 lists the protectiveness 
determinations/statements in the 2010 FYR report and Table 2 provides the status of the issues or 
recommendations. 

Table 1: 'rotectiveness Determinations/Statements from the 2010 FYR 

ou# Protectiveness 
Determination 

Protectiveness Statement 

01(and 
sitewide) 

Short-term 
Protective 

The remedial action for this site is protective in the short-term because 
exposure to groundwater contamination has been halted. Long-term 
protectiveness will not be achieved, however, until the northern and 
southem groundwater contaminant plumes are fully characterized and 
delineated, and restrictive covenants are recorded for the Rasmussen's 
Dump site and a portion of the adjacent Spiegelberg property (that was 
subject to the Rasmussen site remedy). The restrictive covenants, once 
implemented, must be monitored, maintained, and, if necessary, 
enforced by the PRPs to ensure future compliance with the restrictions. 

Table 2; Status of Recommendations from the 201 OFY 

OU Issue 
Recommendations/ 
Follow-up Actions 

Party 
Responsible 

Oversight 
Party 

Original 
Milestone 
Date 

Current 
Status 

Completion 
Date (if 
applieable) 

01 Restrictive 
covenants 
that run with 
the land need 
to be 
finalized and 
put in place. 

EPA to work with 
Michigan to finalize 
restrictive covenants 
that will be presented 
to the PRPs. The 
PRPs will work with 
the property owners 
to get them to agree 
to sign and record 
these restrictive 
covenants on their 
respective deeds. 

PRPs EPA/State 4/30/2011 Under 
discussion 

Not 
completed 

01 The southem 
and northem 
groundwater 
plumes are 
not 
completely 
defined. 

PRPs to submit and 
implement a work 
plan to fully 
characterize and 
delineate the northem 
and southem 
groundwater plumes. 

PRPs EPA/State 9/30/2010 Addressed in 
the next FYR 

Not 
completed 

10 



Recommendation 1 

Since the completion of the 2010 FYR report, EPA has drafted restrictive covenants for the Site 
area properties and transmitted them to the PRPs for review and comment. EPA then provided 
revised restrictive covenants to MDEQ for its review and comment. Currently, EPA and MDEQ 
are discussing the terms of the restrictive covenants to ensure compliance with state law. 
Completion and recordation of the restrictive covenants is ^ticipated by September 2015. 

Recommendation 2 

Since the completion of the 2010 FYR, the Rasmussen Site Remediation Group (RSRG) has 
completed a work plan for installation of additional groundwater monitoring wells to completely 
define the northern and southern groundwater contaminant plumes. The PRPs have requested 
that Mr. Rasmussen (the Site property owner), the developer north of Spicer Road, and the 
Livingston County Road Commission (LCRC) provide access to install the additional monitoring 
wells on their respective properties or rights-of-way. Over the years, the three parties have 
repeatedly denied access to install the additional wells. On August 25, 2014, EPA, MDEQ, and 
the PRPs met with a representative of the LCRC to discuss the need to install groundwater 
monitoring wells in the county right-of-way and try to reach an understanding with the LCRC to 
allow installation of new monitoring wells. The RSRG re-applied for a permit to install 
groundwater monitoring wells in the right-of-way and the permit was approved by the LCRC on 
January 26, 2015. The RSRG stated Mr. Spiegelberg has recently given yerbal approval to install 
an additional groundwater monitoring well on his property. Monitoring well installation is 
planned to begin this spring. 

Remedy Implementation Activities 

Institutional controls 

Institutional controls are required by the 1991 ROD to ensure the protectiveness of the remedy. 
ICs are non-engineered instruments, such as administrative and/or legal controls, that help 
minimize the potential for exposure to contamination and protect the integrity of the remedy. 
Compliance with ICs is required to assure long-term protectiveness for any Site areas which do 
not allow for UU/UE. A map showing areas in which the ICs apply is included in Appendix B. 

In the mid-1990s, several property owners signed deed restriction notices that were recorded on 
the deeds to their properties to satisfy the requirements of the 1991 ROD. It is reconunended that 
these deed restriction notices be replaced by restrictive covenants that run with the land, as the 
deed restriction notices are not enforceable by a third party, unlike restrictive covenants. Table 3 
(next page) provides a summary of the current and planned ICs. 

For the Rasmussen property, the goals of the ICs included enforceable restrictions on future use 
so that people or animals are not exposed to contaminants and will not iiiterfere with the 
remedial components. For the adjacent Spiegelberg property, there will also be an enforceable 
prohibition against mining, excavating, regrading, or otherwise disturbing the soil in several 
areas to protect the remedial components on the adjacent Rasmussen property and an enforceable 
prohibition against interference with any of the groundwater monitoring wells associated with 
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the site remedy. 

Table 3: Summary of P armed and/or Implemented ICs 

Media, engineered 
controls, and 
areas that do not 
support UU/UE 
based on current 
conditions 

ICs 
Needed 

ICs Called 
for in the 
Decision 
Document 

Impacted Parcel(s) IC 
Objective 

Title ofIC 
Instrument 
Implemented and 
Date (or planned) 

Site Soil Yes Yes The real estate also 
known as the 
Rasmussen site. 

Prohibit human or 
animal exposure to 
contaminated soil in 
concentrations that 
present or may 
present a threat to 
health. Prohibit 
residential or 
commercial use that 
may interfere with 
the remedial action to 
be performed 
pursuant to the ROD. 
There shall be no 
activities at the 
Facility that may 
damage any remedial 
action component 
contracted or 
implemented 
pursuant to the ROD. 

Deed Restriction 
Notice signed by 
Clara C. 
Rasmussen and 
Gloria P. 
Rasmussen dated 
January 15, 1992. 

Restrictive 
Covenant 
(planned). 

Groundwater Yes Yes The real estate also 
known as the 
Rasmussen site. 

Prohibit human or 
animal exposure to 
contaminated 
groundwater in 
concentrations that 
present or may 
present a threat to 
health. 

Deed Restriction 
Notice signed by 
Clara C. 
Rasmussen and 
Gloria P. 
Rasmussen dated 
January 15, 1992. 

Restrictive 
Covenant 
(planned) 
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Site Soil Yes Yes The portion of the 
Spiegelberg 
property potentially 
impacted by the 
Rasmussen site 
remedy. 

Prohibit mining, 
excavating, 
regrading, or 
disturbing the soils 
along the South Slope 
Area and the 
east/west 
Spiegelberg/Rasmuss 
en property boundary 
of the Spiegelberg 
property. Prohibit any 
disturbance, 
disruption or 
interference with any 
other aspects of the 
remedy for the 
Rasmussen site. 

Deed Restriction 
Notice signed by 
James H. 
Spiegelberg dated 
April 15, 1995. 

Restrictive 
Covenant 
(planned). 

Groundwater Yes Yes The portion of the 
Spiegelberg 
property potentially 
impacted by the 
Rasmussen site 
remedy. 

Prohibit against 
interference with the 
current 14 or any 
additional monitoring 
wells on the 
Spiegelberg property 
needed to maintain or 
implement the 
groundwater remedy 
at the Rasmussen site 

Deed Restriction 
Notice signed by 
James H. 
Spiegelberg dated 
April 15, 1995. 

Restrictive 
Covenant 
(planned) 

Current Compliance 

The ICs required by the 1991 ROD, as described above, appear to be functioning as intended. 
Based on Site inspections and interviews with stakeholders, EPA and MDEQ are not aware of 
any drinking water supply wells that have been installed within the impacted groundwater area. 
Residential supply wells near the Site have been tested over the last 21 years and have not 
detected any Site contaminants above Safe Drinking Water Act maximum contaminants levels 
(MCLs). In addition, based on site inspections and interviews with stakeholders, EPA and 
MDEQ are not aware of any disturbance to the integrity of the landfill cap. 

EPA continues to work with MDEQ and the RSRG to draft enforceable restrictive covenants for 
the Site that can be recorded on the Rasmussen and Spiegelberg property deeds to provide even 
stronger protection beyond the existing deed restriction notices. Once EPA and MDEQ complete 
the restrictive covenants, the RSRG will work with the property owners to have the restrictive 
covenants recorded so that the cap is protected. 

13 



Institutional Controls Follow up Actions Needed 

The RSRG will develop an ICIAP or equivalent document that will include IC evaluation 
activities and the development of long-term stewardship procedures. The IC evaluation activities 
will include, as needed, updated maps depicting current conditions in areas that do not allow for 
UU/UE, and conducting title work to ensure no prior encimibrances exist on the Site that are 
inconsistent with the ICs. 

Long-Term Stewardship 

Since compliance with ICs is necessary to assure the protectiveness of the remedy, planning for 
long-term stewardship is required to ensure that the ICs are maintained, monitored and enforced 
so that the remedy continues to function as intended. Long-term stewardship involves assuring 
effective procedures are in place to properly maintain and monitor the Site. The ICIAP will 
include procedures to ensure long-term stewardship such as regular inspection of the engineering 
controls and access controls at the Site and review of the ICs at the Site. The ICIAP should also 
include a requirement for an annual certification by the RSRG to EPA that ICs are in place and . 
effective. Finally, development of a communications .plan and use of the State's one call system 
should be explored. 

System Operation/Operation and Maintenance (O&M) Activities 

Currently, the RSRG is conducting O&M activities at the Site, which include maintaining the 
landfill cap, operating and maintaining the groiindwater ozone/oxygen oxidation system, and 
maintaining Site security.. The sparge wells in the northern zone are operated on an alternating, 
one week on and one week off schedule. Table 4 provides a brief description of O&M activities. 

14 



Table 4; Operation and Maintenance Activities 
Date of Issue Description of Issue Date Resolved Description of Resolution 

Sept 2009 Solenoid valve malfunction October 2009 Solenoid Valve Replaced 
March 2010 Compressor Oil Leak March 2010 Replaced fitting which stopped leak 
March 2010 Ozone sparge line leak March 2010 Repaired line 
June 2010 Ozone sparge lines leak June 2010 Repaired lines 
June 2010 Storm knocked out power June 2010 Power restored 
Sept 2010 Compressor Oil Leak Sept 2010 Replaced oil hoses and solenoid 

valves 
Oct 2010 Ozone distribution panel ^d 

ozone generator 
malfunctioned 

Nov 2010 Ozone generator replaced with new 
model; old ozone generator repaired 
and placed on stand-by, if needed 

March, May, and 
July 2011 

Ozone sparge lines leaking April, May, 
and July 2011 

Lines repaired 

June 2011 Well 81-8 became fouled June 2011 , Well re-developed 
July 2011 Solenoid valve malfunction July 2011 Solenoid valves rebuilt 
Aug 2011 Alarm call Aug 2011 Power restored 
Sept 2011 Ozone sparge lines blocked Sept 2011 Blockages removed 
Oct 2011 Ozone sparge lines leak Oct 2011 Lines repaired 
Nov 2011 Ozone sparge lines leak Nov 2011 Lines repaired 
March 2012 Alarm call March 2012 Ozone generator needed new 

pressure switch 
Continuous issue Ozone sparge line leaks June 2012 HDPE lines replaced with Teflon 
Aug 2012 Solenoid valve malfunction Aug 2012 Solenoid valve rebuilt 
Sept 2012 Ozone generator leak Sept 2012 Tubing repaired 
April 2014 Compressor failed April 2014 Motor starter replaced 
May 2014 Compressor belt shredded May 2014 Belt replaced 

III. FIVE-YEAR REVIEW PROCESS 

Administrative Components 

EPA notified MDEQ and representatives of the PRPs of the initiation of the Rasmussen site FYR 
by letter (Attachment C) dated May 23, 2014. The review team included EPA Remedial Project 
Manager (RPM) Howard Caine arid Keith Krawczyk, MDEQ. J.R. "Bart" Bartholomy of RSRG 
contractor Conestoga-Rovers Associates (CRA) provided assistance. 

From May 2014 to March 2015, the review team reviewed historical data and documents, visited 
and inspected the Site, and prepared the FYR report. Howard Caine, EPA, and Keith Krawczyk, 
MDEQ, completed the FYR site inspection on August 25, 2014 (Attachment D). Bart 
Bartholomy and Steve Rapai, CRA, and Steve Nadeau, RSRG, also participated in the 
inspection. Prior to the site inspection, Messrs Caine, Krawczyk, Bartholomy, and Rapai met 
with Kim Hiller of the LCRC to discuss the proposed installation of groundwater monitoring 
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wells in the county's right-of-way. 

Community Notification 

EPA notified the community that it was beginning the FYR for the site via a display 
advertisement in the Livingston County Press & Argus on July 27, 2014 (Attachment E). 

Document Review 

The RPM reviewed Site documents for this FYR including the 1991 ROD, 1991 ESD, 2001 
ROD Amendment, quarterly monitoring reports submitted by the PRPs, the 2010 FYR report, 
and other information and correspondence concerning the site. 

Data Review 

In April 2007, EPA and MDEQ requested that the RSRG provide an armual assessment of the 
groundwater monitoring trends at the Site. The RSRG provided contour maps of chemicals of 
concern (COCs) distribution and complete trend analyses of the COCs on an annual basis, after 
completing groundwater sampling and analysis in accordance with the Site groundwater 
remediation monitoring program. EPA has summarized current groundwater monitoring data in 
Attachment F. Groundwater contaminant plume maps are also included in Attachment F. It can 
be seen in comparing the plume locations from 2010 to 2014 that the areal extent of vinyl 
chloride (VC) has decreased and the extent of trichloroethene (TCE) has remained stable. 

The groundwater contaminant plumes are not underneath any homes in the area, thus vapor 
intrusion is not an issue at this Site. 

2010 

There were some changes in the distribution of COCs in 2010 as compared to 2009. The eastern 
extent of the northern VC plume increased slightly. VC levels in groundwater samples collected 
from well number CRA-RA-24, which defines the southeastern limit of the northern VC plume, 
increased from 1 microgram per liter (pg/L) in September 2009 to 2.9 pg/L in August 2010. VC 
in groundwater samples collected from well CRA-RA-30 decreased slightly from 2.4 pg/L in 
September 2009 to 2.1 pg/L in August 2010. 

VC was present in the groundwater sample collected from well CRA-RA-6S in August 2009 at a 
concentration of 3.9 pg/L. The extent of the southern VC plume decreased in 2010 because VC 
was detected at a concentration of 1.9 pg/L in groundwater samples collected from well CRA-
RA-6S in September 2010. The September 2010 result is less than the Michigan Part 201 
drinking water criterion (DWC) of 2 pg/L for VC. VC levels in groundwater samples collected 
from monitoring well 81-4, which defines the northern extent of the central VC plume, decreased 
slightly from 4.6 pg/L in August 3.7 pg/L in September 2010. VC concentrations in groundwater 
samples collected from well CRA-RA-27 decreased from 20 pg/L in August 2009 to a 
concentration of 12 pg/L in September 2010. 
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Slightly elevated levels of VC were detected (4.3 |.rg/L) in well CRA-RA-2D in August 2009. 
The concentration of VC decreased to 1.6 |ig/L in the groundwater sample collected from well 
CRA-RA-2D in the sample taken in September 2010. Groundwater samples collected from 
nearby well EB-PZ-4 in August 2009 contained VC at a concentration of 3.6 pg/L. VC was not 
detected (method detection limit = 1.0 pg/L) in the groundwater sample collected from well EB-
PZ-4 in August 2010. Both these 2010 results were less than the Michigan Part 201 DWC of 2 
pg/L for VC and as a result this VC plume was eliminated from the monitoring program. 

Most of the extent of the southem TCE plume is based on pre-2009 data and is therefore 
unchanged. However, TCE concentrations in groundwater samples collected from well CRA-
RA-26S increased from 110 pg/L in August 2009 to 130 pg/L in September 2010. This still 
reflects an overall decrease compared to the peak concentration of 660 pg/L and 670 pg/L 
(duplicate sample) collected from well CRA-RA-26S in 2002. 

2011 

There were some changes in the distribution of COCs in 2011 as compared to 2010. VC in 
groundwater samples collected from monitoring wells within the limits of the northem VC 
plume increased slightly. VC was not detected (method detection limit = 1 pg/L) in groundwater 
samples collected from wells CRA-RA-29 and CRA-RA-32 in August 2010 and again in August 
2011. These results define the northem limit of the northem VC plume. 

VC was present in the groundwater sample collected from well CRA-RA-6S in August 2010 at a 
concentration of 1.9 pg/L. The concentration of COCs in the southem VC plume decreased 
slightly in 2011 with VC detected at 1.5 pg/L/1.5 pg/L (duplicate) groundwater samples 
collected from well CRA-RA-6S in August 2011. 

Most of the extent of the southem TCE plume is based on pre-2010 data and is therefore 
unchanged. However, TCE concentrations in groundwater samples collected from well CRA-
RA-26S increased from 130 pg/1 in August 2010 to 155 pg/1 in August 2011. This still reflects 
an overall decrease compared to the peak concentration of 660 pg/L / 670 pg/L in a duplicate 
sample collected from well CRA-RA-26S in 2002. 

There was an increase in TCE concentrations in the groundwater samples collected from 
southem monitoring well CRA-RA-23D, from 3.9 pg/L in August 2010 to 5.3 pg/L in August 
2011. These August 2011 results were greater than the Michigan Part 201 DWC of 5 pg/L for 
TCE. 

The PRPs attributed COC increases* observed in late 2011 to be a result of breaks in the ozone 
supply lines in 2010 and 2011. Repairs were made to the lines and then they began to routinely 
monitor air pressure in the lines to ensure ozone was being delivered to the sparge wells. 

2012 

There were some changes in the distribution of COCs in 2012 as compared to 2011. 
Groundwater samples collected from well EB-PZ-4 in August 2009 contained VC at a 
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concentration of 3.6 |ag/L. VC was not detected in samples collected from well EB-PZ-4 in 
September 2010 and August 2011. However, a slightly elevated concentration of VC was 
detected (3.3 pg/L) in September 2012. Since the 2012 results were greater than the Part 201 
DWG levels of 2 pg/L, the 2012 report showed a plume in the vicinity of well EB-PZ-4. 

Most of the extent of the southern TCE plume is based on pre-2009 data and is therefore 
unchanged. However, TCE concentrations in groundwater samples collected from well CRA-
RA-26S decreased from 155 pg/L in August 2011 to 100 pg/L in September 2012. This reflects 
an overall decrease compared to the peak concentration of 660 pg/L / 670 pg/L (duplicate) 
collected from well CRA-RA-26S in 2002. 

2013 ' 

There were very minor changes in the concentration of COCs in 2013 as compared to 2012. 
Tables 5 and 6 display selected results. 

Table 5: Selected VC Results for 2012 and 2013 
Monitoring 
Well 

Q3 2012 Result (pg/L) Q3 2013 Result (pg/L) Trend 

CRA-RA-22 7.4 7.3 No change 
CRA-RA-24 3.5 5 Slight increase 
CRA-RA-27 13 12 Slight decrease 
CRA-RA-28 1.0 1.1 No change 
CRA-RA-30 3.5 3.3 No change 
EB-PZ-4 3.3 2.2 Slight decrease 
81-4 3.1 2.5 • Slight decrease 

Table 6: Selected TCE Results for 2012 and 2 013 
Monitoring Well Q3 2012 Result (pg/L) Q3 2013 Result (pg/L) Trend 
CRA-RA-23D 4.9 5.9 Slight increase 
CRA-RA-26S 100 95 Slight decrease 

As seen in Table 5 and 6, the COC levels are relatively stable and the 2013 concentration 
contours are very similar to the 2012 COC concentration contours. 

Trend Analvsis 

The PRPs completed a trend analysis for benzene, TCE, and VC data fi-om monitoring wells 
included in the groundwater remediation monitoring program and the annual landfill monitoring 
program. Two separate trend analyses were completed: one for all the data available from each 
well and another for only the last eight results. The trend analysis of all data provides an overall 
assessment of changes in COC concentrations since groundwater monitoring began. Analysis of 
trends in data sets restricted to the last eight monitoring events provides insight into recent 
changes in COC concentrations. Table 7 lists the principal trends identified as of the third quarter 
2010 groundwater sampling event. 
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Table 7: Trends in COCs - 2010 
Trend Analysis 2010 

Monitoring Well AH Data Last 8 Results 
81-4 Increasing VC No Trend Identified 
CRA-RA-2D Decreasing Benzene No Trend Identified 
CRA-RA-18 No Trend Identified No Trend Identified 
CRA-RA-22 Increasing VC No Trend Identified 
CRA-RA-23D Decreasing TCE No Trend Identified 
CRA-RA-24 No Trend Identified Increasing VC 
CRA-RA-25 Decreasing Benzene No Trend Identified 
CRA-RA-26S Decreasing TCE No Trend Identified 
CRA-RA-27 Decreasing VC No Trend Identified 
CRA-RA-28 Decreasing VC No Trend Identified 
CRA-RA-30 Increasing VC No Trend Identified 
PZ-104 Decreasing VC No Trend Identified 

The decreasing trends identified in the analysis of all data represent ongoing remediation of 
groundwater beneath the site. The PRPs identified fewer trends in the analysis of the last eight 
monitoring rounds, which reflects relatively stable conditions. 

The PRPs identified an increasing trend in the VC data from well 81-4 for the first time in 2010. 
Prior to 2004, well 81-4 was not included in routine groundwater sampling at the site. When 
sampling commenced in 2004, VC was present at a concentration of around 2 pg/L. Since 
September 2008, VC concentrations in groundwater samples collected from well 81-4 have 
ranged from 3 pg/L to 4.6 pg/L. There is no increasing trend in the trend analysis based on the 
last eight results, so the increasing trend is a result of the overall increase in VC concentrations 
since 2004, and not a recent expansion of the plume. 

The initial concentration of VC in groundwater samples collected from well CRA-RA-24 was 25 
pg/L in 1999. Subsequently, VC concentrations decreased and by 2002, VC concentrations were 
typically 1 pg/L or were less than the method detection limit (1 pg/L). Since August 2009, VC 
concentrations have ranged from 2.4 pg/L to 3.1 pg/L. The PRPs attributed the post-September 
2009 increase in VC concentrations in groundwater samples collected from well CRA-RA- 24 to 
a combination of broken ozone supply lines and equipment failures in the treatment system that 
occurred between April 2009 and September 2009. 

A trend analysis was not completed in 2011. 

Table 8 lists the principal trends as of 2012 groundwater sampling events. 
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Table 8: Trends in COCs - 2012 
Trend Analysis 2012 

Monitoring Well AH Data Last 8 Results 
81-4 Increasing VC No Trend Identified 
CRA-RA-2D Decreasing Benzene Decreasing Benzene 
CRA-RA-18 Decreasing VC No Trend Identified 
CRA-RA-22 Increasing VC No Trend Identified 
CRA-RA-23D Decreasing TCE No Trend Identified 
CRA-RA-24 Increasing VC No Trend Identified 
CRA-RA-25 Decreasing Benzene No Trend Identified 
CRA-RA-26S Decreasing TCE Increasing TCE 
CRA-RA-27 Decreasing VC No Trend Identified 
CRA-RA-28 Decreasing VC No Trend Identified 
CRA-RA-30 Increasing VC No Trend Identified 
PZ-104 Decreasing VC No Trend Identified 

Three increasing and seven decreasing trends were seen. The decreasing trends identified in the 
analysis of all data represent ongoing remediation of groundwater beneath the Site. Increasing 
trends represent contaminant migration during the groundwater remedy. With one increasing and 
one decreasing trend seen over the last eight monitoring rounds, relatively stable plume 
conditions are reflected over these past two years. 

The PRPs identified a sHghtly increasing trend in the VC data from well 81-4 for the first time in 
2012. Prior to 2004, well 81-4 was not included in routine groundwater sampling at the site. 
When sampling commenced in 2004, VC was present at a concentration of around 2 pg/L. Since 
September 2008, vinyl chloride concentrations have ranged from 2.9 pg/L to 4.6 pg/L. There is 
no increasing trend in the trend analysis based on the last eight results. Therefore, the increasing 
trend is a result of the overall increase in VC concentration since 2004, and not a recent 
expansion of the plume. . 

VC was not detected in the initial groundwater samples collected from well CRA-RA-30 in 
2003. Subsequently, VC concentrations increased and by May 2012, the VC concentration was 
5.9 pg/L. The PRPs identified an increasing trend regarding the concentration of VC in 
groundwater samples collected from well CRA-RA-30 since 2003. From December 2010 
through September 2012 (eight monitoring rounds), the concentration of VC has ranged from 3.0 
pg/L to 5.9 pg/L and no trend was identified in these data. The PRPs repaired broken ozone 
supply lines in the vicinity of well CRA-RA-30 in spring 2012. VC concentrations decreased 
from 5.9 pg/L in May 2012 to 3.5 pg/L in September 2012. 

VC was not detected in the initial groundwater samples collected from well CRA-RA-22 in 1996 
through 2001. Subsequently, VC was detected in November 2001 at a concentration of 7 pg/L, 
an increasing trend. From December 2010 through September 2012, VC concentration has 
ranged from 3.8 pg/L to 8.2 pg/L. There was no trend identified in these recent well CRA-RA-
22 VC data. 

Table 9 lists trends in COCs in 2013. 
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Table 9: Trends in COCs - 2013 
Trend Analysis 2013 

Monitoring Well All Data Last 8 Results 
81-4 Increasing VC No Trend Identified 
CRA-RA-2D Decreasing Benzene No Trend Identified 
CRA-RA-18 Decreasing VC No Trend Identified 
CRA-RA-22 Increasing VC No Trend Identified 
CRA-RA-23D Decreasing TCE No Trend Identified 
CRA-RA-24 Increasing VC No Trend Identified 
CRA-RA-25 Decreasing Benzene No Trend Identified 
CRA-RA-26S Decreasing TCE No Trend Identified 
CRA-RA-27 Decreasing VC No Trend Identified 
CRA-RA-28 Decreasing VC No Trend Identified 
CRA-RA-30 Increasing VC No Trend Identified 
PZ-104 Decreasing VC No Trend Identified 

The PRPs did not report any increasing or decreasing trends in the analysis of the past eight 
monitoring rounds, which reflects relatively stable plume conditions over the last two years. 

Lower Aquifer and Rasmussen Residential Groundwater Data 

Groundwater samples were collected from lower aquifer monitoring well RA-MW-47 and the 
Rasmussen residential well. No COCs were detected in the groundwater samples collected from 
these wells during this FYR period. It should be noted that there was a leak in the Rasmussen 
residential well at the end of 2012 and much of 2013. After the leak was repaired, a sample was 
collected and no COCs were detected. The Rasmussen residential well was again out of service, 
pending a repair, during 2014. 

Lead 

Lead was detected in samples from three monitoring wells during the second quarter 2011 
routine groundwater sampling event. Table 10 lists the impacted wells and the measured results. 

Table 10: Lead results (2011) 
Monitoring Well Results 
CRA-RA-6S 64.3 pg/L total lead, 3.0 pg/L dissolved lead 
CRA-RA-18 5.1/4.9 pg/L dissolved lead (duplicate sample) 
CRA-RA-19S 3.0 pg/L total lead, 4.9 pg/L dissolved lead 

Three of the five lead concentrations reported above were greater than the Michigan Part 201 
DWC of 4 pg/L for lead. Because lead is not typically detected in Site water samples, the PRPs 
collected confumatory samples in the third quarter 2011 sampling round. Lead was not detected. 
Thus, the second quarter 2011 lead detections may have been a laboratory artifact and not true 
detections of lead in the groundwater. 
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Additional Work 

Installation of New Groundwater Monitoring Wells 

EPA and MDEQ met with the PRPs on July 11, 2011 to discuss the installation of additional 
groundwater monitoring wells at the Site in order to fully delineate the northern and southern 
plumes. In 2012, it was agreed that the PRPs would install one new well on the Spiegelberg 
property to delineate the southern plume and three new wells along Spicer Road to delineate the 
northem plume. The PRPs agreed to contact the property owners to gain access to install the new 
wells. EPA and MDEQ approved the new groundwater monitoring locations in 2013. 

In 2013, the PRPs began contacting property owners in an attempt to gain access to install the 
new wells. The PRPs contacted the property owner north of Spicer Road to request access but 
were denied. Mr. Rasmussen was contacted for access to install the new monitoring wells on his 
property, but he also denied access. The PRPs then contacted the LCRC and submitted an 
application for a permit to install new wells in the county right-of-way, but were again denied 
access. 

In 2014, EPA contacted the LCRC on behalf of the PRPs to request access. Prior to the FYR site 
inspection on August 25, 2014, a representative of the LCRC met with EPA, MDEQ and the 
PRPs to discuss the need for new monitoring wells and the LCRC informed the Site 
representatives of its requirements for access. The LCRC indicated that it, at a minimum, would 
allow access to collect groundwater samples through vertical aquifer sampling and indicated that 
the PRPs should reapply for access to install the new wells. The PRPs re-applied for a permit to 
install groundwater monitoring wells in the right-of-way on January 22, 2015. The permit was 
approved by the LCRC on January 26, 2015. 

EPA/MDEQ Technical Concerns 

Because MDEQ raised a concern about the accuracy of the 1999 survey of the Site monitoring 
wells, EPA requested that the PRPs resurvey the groundwater monitoring well locations. The 
agencies' primary concern was localized groundwater direction flows, since the data show, 
particularly in the northem plume that groundwater flow is in all directions. Similar uncertainties 
exist in the southern plume, but to a lesser degree. The PRPs resurveyed the monitoring wells on 
March 28 and 29, 2012. The survey confirmed that the localized groundwater flow directions 
persist and that they are not the result of survey errors. 

EPA also recommended that the PRPs improve the figures and maps in their groundwater 
reports, and suggested that the PRPs prepare "layered" aerial maps, which would provide for 
more accurate plotting of data. The PRPs agreed to provide the improved figures and maps for 
the future quarterly reports. 

Because there was a concern that ozone sparging may be causing the groundwater to "mound" in 
the vicinity of the ozone sparge wells, EPA requested that the PRPs gather groundwater 
elevation data with the ozone sparge system running and then with the system off. In late March 
2012, the PRPs measured groundwater elevations and then turned off the ozone sparging system. 

22 



A week later, in April 2012, the PRPs measured groundwater levels again and then restarted the 
ozone sparging system. The difference in groundwater elevations between the two monitoring 
events ranged from -0.06 feet to +0.42 feet, but most of the groundwater elevation changes were 
in a narrower range of values, 0.15 feet to 0.23 feet. The localized groundwater flow patterns 
discussed above were unchanged between the two monitoring events. The data demonstrates that 
the ozone system is not causing groundwater mounding around the sparge wells. 

Private Drinking Water Monitoring 

The State of Michigan funded and conducted a residential well monitoring program in the Site 
area, in part due to the presence of the Site groundwater contaminant plume. The residential well 
monitoring program has been under way for approximately 16 years, involving 12 homes in 
close proximity of the Site. Based on a review of the data collected, no contamination was found 
exceeding MCLs in any of the residential wells sampled over this period of time, and, as a result, 
monitoring was then reduced to four homes adjacent to the site. Michigan continues to sample 
the four homes in the immediate vicinity of the site due to the potential for migration of the 
groundwater contaminant plumes. No contaminants have been found in these four homes' wells. 

Site Inspection 

Howard Caine, EPA RPM, and Keith Krawczyk, MDEQ Project Manager, conducted the FYR 
site inspection on August 25, 2014 (Attachment D). Bart Bailholomy and Steve Rapai, CRA, and 
Steve Nadeau (RSRG) participated in the site inspection. 

The site team viewed the building housing the ozone system, inspected the cap, inspected the 
monitoring wells, and walked around the landfill. The cap was in good condition. All observed 
groundwater monitoring wells were locked and appeared to be in good condition. Signs 
prohibiting trespassing and advising of security patrols were present. The fence was intact and in 
good condition and the gates were equipped with working locks. 

IV. TECHNICAL ASSESSMENT 

Question A: Is the remedy functioning as intended by the decision documents? 

Yes. A review of the relevant documents and the results of the Site inspection indicate that the 
remedy is functioning as intended by the 1991 ROD, as amended by the ESD and ROD 
Amendment (see Site history in Appendix A). The remedy has progressed and many of the 
original components described in the 1991 ROD have been completed or discontinued and 
replaced with alternative remedial measures as set forth in the subsequent decision documents. 
The major completed remedial action components include: source area excavation (drum 
removal and soil removal), construction and completion of a cap over the landfill area on-Site, 
and on-Site groundwater pump-and-treat with discharge of treated groundwater through a 
seepage basin to flush area soil. The latter groundwater remedy was discontinued and replaced 
with an ozone sparging system. Residential well sampling continues to ensure that area drinking 
water is not negatively impacted. 
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The ICs, as required by the 1991 ROD, are in place. No activities were observed that violate the 
existing ICs, although the agencies will seek to replace the deed restriction notices with 
restrictive covenants for enforceability and enhancement of long-term protectiveness. The cap 
and the surrounding area are undisturbed, and no new uses of groundwater were observed at the 
Site. 

Question B: Are the exposure assumptions, toxicity data, cleanup levels, and remedial action 
objectives (RAOs) used at the time of the remedy section still valid? 

Yes. There have been no changes in the physical conditions of the Site that would affect the 
exposure assumptions used at the time of remedy selection. There has not been any change in the 
use of the property over the past five years. There have been no changes in land use near the Site, 
nor are changes expected in the near future. There is a proposed housing development north of 
the Site, but construction has not commenced, and there are no exposures from Site conditions 
that would pose an unacceptable threat to the housing development if it was built. It is 
anticipated that this new housing development will use municipal water. There have been no 
newly observed species or ecologic settings at the site. 

There have been no changes in the applicable or relevant and appropriate requirements (ARARs) 
and to-be-considered cleanup levels that affect the protectiveness of the remedy. There have been 
no changes in the human and ecological exposure assumptions or the toxicity data that were used 
in the risk assessment at the time of the remedy selection that would affect the protectiveness of 
the remedy. There has been no change in the standardized risk assessment methodology that 
would affect the protectiveness of the remedy. The RAOs used at the time of remedy selection 
are still valid. 

Question C: Has any other information come to light that could call into question the 
protectiveness of the remedy? 

No. There is no other information that calls into question the protectiveness of the remedy. 

Technical Assessment Summary 

The remedy is functioning as intended by the 1991 ROD, as amended by the BSD and ROD 
Amendment and is protective of public health and the environment. The existing deed 
restrictions will be replaced with restrictive covenants for enforceability and enhancement of 
long term protectiveness. In addition, because the southern and northern groundwater plumes are 
not completely defined, additional monitoring wells will be installed and a groundwater 
investigation done. 

There have been no changes in the physical conditions of the Site or changes in property use that 
would affect the protectiveness of the remedy. There have been no changes in the exposure 
assumptions or toxicity factors for the contaminants of concern that were used in the baseline 
risk assessment at the time of remedy selection; and there have been no changes to the 
standardized risk assessment methodology that could affect the protectiveness of the remedy. 
There is no information that calls into question the protectiveness of the remedy. 
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V. ISSUES/RECOMMENDATIONS AND FOLLOW-UP ACTIONS 

Table 11 lists the issues, recommendations and follow-up actions for the site. 

Table 11: Issues and Recommendations/Follow-up Actions 

ou# Issue Recommendations/ 
Follow-up Actions 

Party 
Responsible 

Oversight 
Agency 

Milestone 
Date 

Affects 
Protectiveness? 

(Y/N) 
Recommendations/ 
Follow-up Actions 

Party 
Responsible 

Oversight 
Agency 

Current Future 
01 Restrictive 

covenants that 
run with the 
land need to be 
finalized and 
recorded. 

EPA and MDEQ 
shall work with the 
PRPs to finalize the 
restrictive 
covenants. The 
PRPs shall then 
work with the 
property owners to 
get the restrictive 
covenants recorded 
on the deeds to their 
properties. 

PRPs EPA/State 9/30/2015 No Yes 

01 The southern 
and northern 
groundwater 
plumes are not 
completely 
defined. 

PRPs shall obtain 
access from 
property owners to 
install groundwater 
monitoring wells so 
the contaminant 
plumes can be 
defined. 

PRPs EPA/State 9/30/2015 No Yes 

01 Long-teim 
stewardship of 
ICs has not been 
addressed. 

PRPs shall develop 
an ICIAP or 
equivalent 
document that will 
include IC 
evaluation activities 
and the 
development of 
long-term 
stewardship 
procedures. 

PRPs EPA/State 3/30/2016 No Yes 
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VI. PROTECTIVENESS STATEMENTS 

OUl & Sitewide Protectiveness Statement 

Protectiveness Determination: 
Short-term Protective 

Protectiveness Statement: 
The remedial action for this site is protective of human health and the environment in the 
short-term because exposure to groundwater contamination has been halted. Long-term 
protectiveness will not be achieved, however, until the northern and southern groundwater 
contaminant plumes are fully characterized and delineated, and restrictive covenants are 
recorded for the Rasmussen's Dump site and a portion of the adjacent Spiegelberg property 
that was also subject to the Rasmussen site remedy. Long-term stewardship procedures will 
also be developed and implemented through development of an ICIAP or comparable 
document. Long-term stewardship involves assuring effective procedures are in place to 
properly maintain and monitor the Site. Long-term stewardship will ensure effective ICs are 
maintained, monitored, and enforced, and the remedy continues to function as intended with 
regard to ICs. 

VII. NEXT REVIEW 

The next FYR will be due five years from the signature date of this report. 
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Appendix A - Existing Site Information 

A. SITE CHRONOLOGY 

Table Al: Site Chronology 

Event Date 
Waste dumping occurred 1960s-1977 

Preliminary site investigations; PRPs sent information about the -
investigations 

1983-1991 

Site proposed for NPL December 30, 1982 

Site became final on the NPL September 8, 1983 

Action Memo for removal action signed October 30, 1984 

Removal action completed January 11, 1985 

Remedial Investigation/Feasibility Study (Rl/FS) completed March 28, 1991 

ROD signed March 28, 1991 

Explanation of Significant Differences (ESD) signed July 1991 

Remedial Design completed March 16, 1995 

Preliminary Close Out Report (PCOR) September 25, 1995 

Remedial Action completed November >27, 1996 

First FYR report signed August 28, 2000 

ROD Amendment signed July 20, 2001 

Second FYR report signed August 25, 2005 

Third FYR report signed March 30, 2010 

B. BACKGROUND 

Physical Characteristics 

The 33-acre Rasmussen property is situated south of an unpaved secondary road (Spicer Road), 
about 40 miles west of Detroit and 5 miles south of Brighton, in Green Oak Township, 
Livingston County, Michigan. Woods, open fields, and rural residences surround the property. 

Land and Resource Use 

The Rasmussen family occupies two residences on the Site. An auto body shop/auto salvage yard 
is located on the northern portion of the Site property. The southern portion of the property was 

27 



previously operated as a municipal/industrial landfill and as a gravel/sand borrow pit. 
Rasmussen's Dump is bounded by separate property on the east that is reportedly owned by a 
relative of the Rasmussen family and by the Spiegelberg property (which includes the V2 acre 
Spiegelberg Landfill Superflind site) to the west and south. The Spiegelberg property also has ^ 
active gravel mining operation. Land in the vicinity of site consists of a mixture of commercial 
and residential properties, but is mostly residential. 

History of Contamination 

Rasmussen's Dump accepted domestic and industrial wastes during the 1960s and early 1970s, 
which were placed on-site and formed a ridge-like crest across the southern portion of the Site. 
Drummed and other industrial wastes were also disposed of at other locations on site. Numerous 
incidents of burning were reported during the dump's operation. Several attempts were made by 
the county and state to bring Rasmussen's Dump into compliance with state laws, but the dump 
was never properly capped and closed prior to termination of landfill operations in 1977. Sand 
and gravel mining, which began after closure of the dump in 1977, imdermined the landfill and 
resulted in the redistribution of fill and drummed wastes. 

Initial Response 

Low levels of groundwater contamination were detected in a 1981 study conducted by the 
Michigan Department of Natural Resources (MDNR) (now MDEQ). EPA's Field Investigation 
Team conducted an inspection of the Site in 1982, and the Site was scored and placed on the 
NFL in 1983. 

EPA and MDNR commenced a RI/FS at the Site in 1984. 

Basis for Taking Action 

Major chemicals contributing to the carcinogenic risks from dermal contact with Site soils were 
as follows: PCBs and benzo(a)pyrene for the Top of the Municipal Landfill (TML) area; PCBs 
for the Industrial Waste (IW) area; PCBs for the Probable Drum Storage, Leakage and Disposal 
(PDSLD) area; and dioxins for the Northeast Buried Drum (NEBD) area. The drummed wastes 
and associated contaminated soils were removed from the IW, NEBD and TML areas of concem 
during removal actions at the Site. Further remediation of these soils areas, however, was also 
required to mitigate the potential risk posed by the contaminated soils to groundwater. At the 
completion of the remedial investigation, data indicated that contamination existed in isolated 
lenses in the PDSLD unsaturated zone. The 1989/1990 supplemental soils investigation showed 
the presence of contaminated soils in the PDSLD area, which is a current source of groundwater 
contamination. The 20 COCs identified in the Site groundwater plume are identified in Table A2 
(on the next page). 

Although no individuals at the time of the RI/FS were ingesting contaminated groundwater from 
the Site, the contamination posed a health risk to potential future receptors. In order to protect 
public health and the environment, remediation of the groundwater resource was necessary. The 
soils in the NEBD, TML and IW areas posed potential future contaminant risks to the 
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groundwater resource, while the PDSLD area posed a current risk to the groundwater resource. 
Current and future risks from direct dermal contact or from inhalation of airborne contaminants, 
when modeled, were not significant. An assessment also found that there were no unacceptable 
ecological risks posed by the site. 

Table A2 
Groundwater Chemicals of Concern 

Acetone Benzene bis(2-ethylhexyl)phthalate 
2-butanone Cadmium chlorobenzene 

2-chlorophenol 1,1 -dichloroethene 1,2-dichlorothene 
Ethylbenzene isophorone Lead 

2-methylphenol 4-methy 1 -2 -pentanone methylene chloride 
Toluene 1,1,1 -trichloroethane trichloroethene 

vinyl chloride Xylenes 

C. REMEDIAL ACTIONS 

Remedy Selection 

In March 1991, EPA issued a ROD that selected a cleanup approach for the Site. The State of 
Michigan concurred with the selected remedial action. 

The RAOs for the Site are: 

(1) reduce the potential for human exposure to hazardous substances in the contaminated 
groundwater resources, 

(2) reduce the potential for human exposure to hazardous substances from contact with the 
contaminated soils areas, and 

(3) reduce the potential for remaining hazardous substances to contaminate other resources. 

The selected remedial action for the Site as documented in the 1991 ROD included: 

(1) Cap waste in the TML and NEED areas; 
, (2) Remove waste drums containing hazardous wastes or pollutants unearthed during cap 

construction and dispose of the drums in an approved off-site facility; 
(3) Pump-and-treat contaminated groundwater using chemical precipitation, followed by 

pH adjustment to rernove metal contaminants, and air stripping ^d granular-activated 
carbon to remove residual organic contaminants as necessary; 

(4) Discharge treated groundwater on Site via a seepage basin in the IW and PDSLD areas 
to flush area soil; 

(5) Monitor groundwater; 
(6) Continue residential well sampling in conjunction with sampling of the adjacent 

Spiegelberg Superfund site; and 
(7) Implement ICs including deed restrictions, and Site access restrictions such as fencing. 
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In July 1991, EPA issued an BSD to amend the groundwater cleanup standards for six COCs. 
The new cleanup standards were equal to or more stringent than MCLs and did not exceed the 
state's Human Lifecycle Safe Concentration (HLSC) levels. 

In July 2001, EPA signed a ROD Amendment that modified the groundwater cleanup standards 
and the I99I ROD remedy as follows: 

(1) Shut down the groundwater extraction/treatment facility and soil flushing; 
(2) Implement in-situ groundwater ozone/oxygen oxidation to restore the groundwater to 

MCLs or current Michigan Part 201 residential DWC; 
(3) Prevent off-site migration of contaminants during the remedial treatment; 
(4) Prevent plume expansion during the remedial treatment; 
(5) Modify the groundwater monitoring program to ensure treatment progress; 
(6) Eliminate the semi-volatile organic compound analysis requirement; 
(7) Provide contingency plan(s) (which could possibly include Monitored Natural 

Attenuation [MNA], if applicable); 
(8) Continue operation and maintenance of the installed cap; 
(9) Continue Site security; 
(10) Update the cleanup standards to be consistent with current State and Federal 

standards, as identified in Table A3. 

TableA3 
Revised Groundwater Clean-Up Leve s (pg/L) 

Contaminant 1991 ROD ROD Amendment 
Acetone 700 730 
Benzene 1.2 5.0 
2-butanone 350 13,000 
Chlorobenzene 100 100 
1,1 -dichloroethene (total) 100 170 
Ethylbenzene 70 70 
1 -methyl-2-pentanone 350 1,800 
Methylene chloride 5 5 
Toluene 800 790 
1,1,1 -trichloroethane 200 200 
Trichloroethene 3 5 
Vinyl chloride I 2 
Xylenes (total) 300 280 
Bis(2-ethylhexyl)-phthalate 2 6.0 
Isophorone 8 770 
2-methylphenol 400 370 
Lead 5 4.0 
Cadmium 4 5.0 

The ROD Amendment clean-up levels reflect current EPA drinking water standards (MCLs). 
Michigan Part 201 cleanup criteria were used for those compounds where MCLs have not been 
set. 
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Remedy Implementation 

In 1984, 1989 and 1990, EPA removed approximately 3,650 drums of waste and contaminated 
soils from the Site. In 1995, EPA constructed and completed a cap over the landfill on-Site, as 
prescribed by the 1991 ROD. The groundwater extraction and treatment system, first 
commissioned in 1996, was operated until March 2000 for a period of approximately 4 years. 
The operation of the groundwater extraction treatment system resulted in the reduction of the 
concentrations of the chemicals of concern to low levels, except for TCE near EW-107 in the 
southern plume. In early 1997, however, it was apparent that the conditions in the 1991 ROD 
calling for "Extraction of groundwater to capture and halt flow of the plume" and "halting the 
migration of contamination" were not being met, based on the hydraulic contour maps generated 
per month for the Site. 

The RSRG assumed responsibility for the site from EPA after the ROD was issued. The RSRG 
entered into a Consent Decree to perform the Remedial Design and Remedial Action work at the 
site. The Consent Decree went into effect on April 30, 1992. 

EPA's review of the PRPs' groundwater monitoring elevation data indicated a flow of 
groundwater to the north-northeast. The PRPs made several attempts in 1998 to eliminate flow to 
the north-northeast by adjusting the extraction well pumping rates. The adjustments, however, 
did not achieve the desired effect. EPA requested that the PRPs characterize the groundwater 
escaping to the north-northeast of the plume, and if necessary, take corrective action to address 
the flow through the plume to the northeast. Subsequently, the PRPs conducted the requested 
groundwater investigations between the northern edge of the plume identified in the 1991 ROD 
and Spicer Road. The results from these studies showed a small isolated pocket of benzene and 
vinyl chloride contamination (slightly above clean-up levels) near Spicer Road (Spicer Road 
plume). These results prompted EPA to direct the PRPs to investigate additional possible 
remedial actions to comply with the 1991 ROD requirements. 

Subsequently, the PRPs developed and evaluated several remedial technologies, including the 
expansion of the existing ground\yater extraction system, to address the Spicer Road plume. In 
the summer of 1999, the PRPs submitted a proposal to install an in-situ ozone/oxygen oxidation 
system to treat all remaining residual contamination at the Site. The modified final remedy 
required the PRPs to implement a new in-situ oxidation/ozone treatment system to treat the 
residual groundwater contamination at the Site, and to continue to monitor and assess 
groundwater quality at the Site to ensure that contaminated groundwater did not migrate off-Site, 
and that the contaminated plumes were contained and treated. Implementation of this proposal, if 
successful, would restore the groundwater to-the ROD Amendment clean-up standards, based on 
the treatment effectiveness of in-situ ozone/oxygen oxidation at other cleanup sites that have 
similar geology. 

The PRPs proceeded in March 2000 with the purchase, installation and testing of the in-situ 
ozone/oxygen oxidation, at their own financial risk, pending approval of the amended ROD. The 
existing groundwater excavation/treatment and soil flushing system was shut down and placed in 
standby status to allow the groundwater to return to stable pre-treatment conditions, so that the 
modified remedy could be properly designed to treat the residual contamination. The in-situ 
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oxidation system required the modification of the existing monitoring system by adding two 
additional monitoring wells, and utilizing select existing wells, consistent with "the in-situ 
oxidation requirements. All the zones of the ozone sparge system operated continuously. 

An additional requirement of the 1991 ROD was to demonstrate that the soil flushing no longer 
resulted in VOCs being flushed to the aquifer at concentrations above cleanup values, prior to its 
shutdown. The PRPs submitted three reports to demonstrate that this had occurred. 
Subsequently, EPA approved the in-situ oxidation system as part of the alternative remedy for 
the site. 
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APPENDIX B - ADDITIONAL SITE INFORMATION 

Attachments 
A. Site Maps 
B. Deed Restrictions 
C. Five Year Review Kick-off Letter 
D. Site Inspection Report 
E. Public Notice 
F. Groundwater Monitoring Data Summary and Plume Figures 
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>• DEED RESTSICTIOHB •-.» « 

Pursuant to Paragraph 7 of stipulation For Access AndAiy|j^qil&m^.^^ 
Without Prejudice Between The United states And The 
Defendants, (Appendix 2) entered in the United Statorf^District 
Court for the Eastern District of Michigan Southern Division on 
December 26, 1991 (U.S. v. RASMUSSEM, et al., Civil Action Ho. 
88-40010-FL}, Clara C. Rasmussen and Gloria F. Rasmussen hereby 
impose restrictions on the following described real estate, also 
known as the Rasmussen Site ("Site"), in Livingston County, in 
the State of Michigan: 

Northeast 1/4 of the Northeast 1/4 of Section 30, 
excepting the East 262 feet thereof, all in Town 1 
North, Range 6 East, Green Oak Township, Livingston 
County, Michigan, on the Livingston County tax rolls 
as parcel 100-004. 

The following restrictions are imposed upon the real estate 
described in„ this document for the purpose of preventing 
interference with the performance of the final selected remedial 
action for the real estate pursuant to the Record of Decision 
("HOD")(Appendix 3), signed March 28, 1991, by United States 
Environmental, Protection Agency ("U.S. EPA"), pursuant to the 
Comprehensive Environmental Response, compensation and Liability 
Act, 42 O.S.C. S 9«01 e£ sea.: 

• ^ * 
1. There shall be no use of the real estate in any 
manner that could cause exposure of humans or animals 
to contaminated groundwater or soils in concentrations 
that present or may present a threat to health fi.e. 
concentrations above the Cleanup Standards set forth in 
ROD) ; 

2. . There shall be no residential or commeccial use of the " 
real estate that nay interfere with the remedial action to 
be performed at the real estate, pursuant to. the ROD. The 
prohibited uses of the real estate shall include, b\i.t not be 
limited to, any filling, grading, excavating, buildi.ng, 
constructing, drilling, mining, farming or other 
development, except with the prior written approval of U.S. 
EPA; and 

3. There shall be no use of the section of the real estate 
known as the Facility, as designated by the existing 
security fence, indicated on the Rasmussen Dump Site Map 
(Appendix 1), or future location of the security fence on 
the real., estate other than any presence necessary for 
implementation, completion or monitoring of remedial action 
under the ROD. The prohibited uses of the Facility shall 
include, but not be limited to, any filling, grading, 
excavating, building, constructing, drilling, mining, 
farming or other development, or placing waste material 
within the Facility, or any other activity which may damage 

• ••• 
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any remedial action component contracted or installed 
pursuant to the ROD, except with the prior written approval 
of D.S. EPA. 

The owners of real estate shall notify U.S. EPA at least sixty 
(€0) days prior to any conveyance of the real estate, or any 
portion of the real estate. Prior to the conveyance of the real 
estate, the owners of the real estate shall notify the other 
party of the conveyance of these Deed Restrictions. 

These Deed Restrictions shall run with the land and shall remain 
in full force and effect. 

IN WITNESS WHEREOF, 
RasmuGssen have cans 
this AJ day of 

Clara C. Rasmussen and Gloria F. 
Deed Restrictions tfx be executed 

1992. 
ed these Di 

Seal 

ATTEST: 

Clara c. Rasmussen 

County of Livingston 
t ..... 

Before me, a Notary Public in and for said County and State,' 
personally appeared Clara C. Rasmussen and Gloria F. Rasmussen 
acknowledges the execution of the foregoing Deed Restriction on 
the real estate. 

Witness my hand and Notarial Seal the 
iisaie , 1992. 

Hy Cobity of Residence: 
My Commission Expires: 

John K 
Not, 

Livingston 
1/23/93 

day of 

tris 
Public 

DRAFTED BY: Siisan Schneider, Senior Attorney 
Environnental Enforcement Section 
Envirorment and Natural Resources Division 
U.S. Department of Justice 
Washington, D.C. 20530 

AFTER RECORDING, KEIERN TO SAME. 
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Stipulation For Access And Dismissal Without 
Prejudice Between The United States And The 
RasmuBsen Defendants, U.S. v. RASMUSSEN, et al., 
Civil Action No. B8-40010-FL, United States 
District court for the Eastern District of 
Michigan Southern Division 

Record of Decision for the Rasmuasen Dump Site 
signed March 28, 1991, by Dnitedf^States 
Ehvlronmental Protection Agency •••'. 

xsM 

;My; 



ts"'..'.'.;-;-.- :lr V-'v-i y;; 

UKif 1541 f*c£0740 

";i;' 
•-AJ 

••:V 

. 

'I 

.i 



-
Ir'•.'•=;•. ••• 

ViXy 

B 

Sfii; 

W 

.V..J -

TI V;/-

•• ». 

p"-"' 

gr''.''".^'' 

»,v>; 

UyT7< :-• •.•^.••t.k.j-^ 

TS\- -

APPENDIX 2 DEC-2 7 1930 
!• 

< V 

IN THE UNITED STATES DISTRICT O 
lASTERN DISTRICT OE 

SOOTHEKJ}^ DIVISION 

mr-}-
' 'Hl/f-

. . "'1/ »nn 
FOR THE EASTERN DISTRICT OF MICHIGAN ' >'/ 

• •'•air 
UNITED STATES OF AMERICA, 

Plaintiff, 

"* V. 

HOMER S. RhSKUSSZS, 
GUSBIk F. RASHDSSEN, ' 
CEARA C. RASMUS^EN, 
ALFRED E. REARSON, JR., 
CHRXSIiER MOTORS CORPORATION, 
FORD MOTOR COHPAMY, 

' and 
HOOVER DNXVERSAI., INC., 

crVIL ACTION NO. 
88CV4OO10FL 

JUDGE NEHBIATT 

STIPdtATIOW FOR ACCESS ARITOISWISSAD WITHOUT PREilr 
BETWEEN THE UNITED STATES AND THE RASHOSSEN MFENDAHTS 

Plaintiff, the United States of America, on behalf of the 

Administrator of the United States Environmental Protecci.;iii 

Agency ("EPA'), filed the Complaint in this action on January 8, 

1988, alleging that the Defendants are jointly arid severally 

liable to the United States, pursuant to Section 107. of the 

Compreherisiye Environmental Response, Compensation, and 

liiabillty Act; ("CERCLA") ,^12 U.S.C. § 9607, for costs incurred 

and to be incurred by Plaintiff in responding to the release-or 

Uiireat of release of hazardous substances at a site in Green Oak 

Township in xJ-vingston County, Michigan (the "Rasmussen Site"). 

This stipulation is made and entered into by and between 

Plaintiff, the United States of America, and the persons de 
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in this Stipulation as the Rasnussen Defendants (referred to 

collectively as "the Parties"). 

The Rasmussen Defendants have represented that they 

presently lack assets or other financial resources and have 

provided financial information to support these representations. 

In reliance on these representations, the United States has , 

agreed to disnlss its cost recovery claims agailWet.'the Rasmussen 

Defendants at the present time without prejudice. 

1. This Court has jurisdiction over the subject matter 

of this action and oviar the Parties to this stipulation, pursuant 

to 2S n.S.C. ]5S 1331, 1345, 1355, and 1395(a), and CERCIA 

Sections 107(a) and 113(b), 42 U.S.C. §§ 9607{a} and 96X3(b). 

2. The following definitions shall apply in this 

Stipulation: 

A. "Hazardous Substances" shall have the meaning' 

proyldod in section 101(14) of CERCIA, 42 U.S.C.'§ 9601(14). 

/ B. "Rasmussen site" or "Facility" means the 

property located on Splcer Road in Green oak Township, Livingston 

cbuhty; Michigan, as shown on the map attached as Exhibit 1. 

o^e Raraussen Sitei was formerly operated as the Green Oak 

Tbvmship Dump. ^ 

C. "Response Costs" means any costs not 

incbhsistent with the National Contingency Plan relating to the 

Rasmussen Site, incurred by Plaintiffs pursuant to 42 U.S.C. S 

9601 ct ssg. 

'.r 
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D. "Rasmussen Defendants" means the following 

Defendants: Homer S. Rasmussen; Gloria F. Rasnussen; and Clara 

C. Rasmussen. 

E. "United States" means the United States of 

America. - ^ 

F. "EPA" means the United States Environmental / 

Protection Agency. 

3. Between October 31, 1984 and January 11, 1985, EPA 

performed an Immediate removal action at the Rasnussen Site 

pursuant to Section l04 of CERCIA, 42 U.S.C. § 9604, and the 

Nation-il contingency Plan, diuring which EPA incurred Response 

Costs. 

4. The objective of ,this Stipulation is to arrange for 

access to the Facility and to dismiss the action filed against 

Rasmussen Defendants without prejudice. 

5v The Parties understand that response actions other 

than those referred- to in Paragraph 3, have been and are being 
* 

c - i.tducted at the Rasmussen Site-and that additional response 

actions may be necessary in the future;. This Stipulation does 

not address and does not resolve euiy liability that the Rasmussen 

DefMd'ants ot; any other p^ies nay have in connection with any 

past, present or future response actions at the Rasmussen Site. 

6. Access to the Rasmussen Site; As of the date of 

this Stipulation," the Rasnussen Defendants each agree that the 

United States and the State of Michigan, all federal and/or state 

contractors and authorized representatives, and all entities 
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conducting any EPA-approved remedial design or remedial action at 

the Raemussen Site pursuant to an Administrative Order or 

judicially-approved settlement, shall have access at all times to 

the Rasnussen Site, and shall have access to any other property 

controlled by or available to the Rasmussen Defendants to Which 

access is necessary to effectuate any remedial design or remedial 

action. Access shall be allowed for the purposes of conducting 

activities related to these actions, includino liffllteQ 

€5 = 

a. Monitoring the worK OV any other activities talcing 

place at the Rasmussen Site} 

b. Verifying any data or information submitted to the 

United States or the state of Michigan; 

c. Conducting • investigations relating to contamination 

at or near the Rasmussen site: 

d. Obtaining samples; 

e. Assessing the need for, planning, or implementing , 

additional response actions at or near the Rasmussen 

Site; 

f. Inspecting and copying reqords, operating logs, 

contracts or other documents maintained or generated by 

anyone associated with any remedial design or remedial 

actioii activities at the Rasmussen Facility; or 
f 

g. Assessing Rasmussen Defendants' compliance with 

this Stipulation. 

•I 
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7. Deed Restrictions; The Rasmussen Defendants shall 

agree to reasonable and necessary deed restrictions regarding .the 

Rasmussen Site, as determined by EPA, following EPA's selection 

of a remedial action for the Rasmussen Site in a Record of 

Decision and consistent with the requirements of Section 121 of 

CERCLA, 42 U.S.C, § 9621. 

8. Access Authority Retained; Nothing herein shall 
36 

restrict in any way the United States' access authorities and 

rights under CERCLA, RCRA or any other applicable statute, 

regulation or permit. 

9. By his/her signature to this Stipulation, each 

Rasmussen Defendant certifies to the best of his/her knowledge 

and belief that the information he/she has given the United 

States regarding his/her income and financial status is true, 

correct emd complete. The United States reseirves all rights it 

may have to bring any action against any Rasmussen Defendant ii; 

the information provided by or on behalf, of that Rasmussen 

Defendant is not true, correct and complete. 

10. The United States expressly reserves, and this 

Stipulation is without prejudice to, all rights that the United 

States may have against at^ Rasmussen Defendant or any other 

person. 

11. Nothing in this stipulation shall constitute or be 

construed as a release or a covenant not to sue regarding any 

claim or cause of action against any person, firm, trust, joint 

venture, partnership, corporation or other entity, whether or not 
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a signatory to this Stipulation, for any liability it may have 

arising out of or relating to the Rasmussen Site. The United 

States expressly reserves all claims, demands, and causes of 

action, either judicial or administrative, past or future, in law 

or equity, against any person or entity for any matter arising at 

the Rasmussen Site. • y 

12. Nothing in this Stipulation limits the authority 

and rights of the United States under Sections ̂ io4 and 106 of 

CERCL&, 42 U.'S.C. §§ 9604 and 9606, or any other applicable lav 

to, take any and all response actions authorized by law. 

13. The Complaint filed in this action by the United 

States is hereby dismissed without prejudice and costs as to each 

Rasiiiussen Defendant pursuant, to Rule 41(a) of the Federal Rules 

of Civil Procedure. 

14. The Rasmussen Defendants shall make no claim 

against the United States or the Hazardous Substances Superfund, 

under any provision of law, including, any claim pursuant to 

.Sections 111 and 112 of CERCIA, 42 U.S.C. S§ 9611 and 9612, or 

pursuant to any other statute, regulation, common law or legal 

theory, or for attorney fees related to this action. Nothing in 

this Stipulation shall beseemed to constitute preauthorization 

of a claim within the meaning of Section 111 of CERCIA, 42 U..S.C. 

.§9611 or 40 C.F.R. § 300.25(d). 

15. This Stipulation nay be executed in two or more 

counterparts, each of which shall be deemed an original, but all 

of which together shall constitute one and the same instrument. 

'. 



TI.K. V. RASMUSSEW; ET AL. . 88CV40010FL 

BY THEIR COUNSEL, THE PARTIES ENTER INTO THIS 
STIPULATION AND SUBMIT IT TO THE COURT, THAT IT HAY BE APPROVED 
AND ENTERED. 

ic*-'-" ••••'•i 
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For Plaintiff, the United States of America; 

ri:! 

te-

n-ti-'io 
Date RICHARD B. STEWART 

Assistant Attorney Gi^eral 
Environment and Natural Resources 
Division 
United'States Department of Justice 

tiSv -• • 

VALDAiS V. 
Regional Admir 
United States/Eiivironmental 

Protection Agency 
Chicago, Illinois 60604 
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Date 

n 

^0 • 

Date 

STERHEN J.'^MARKMAN ^ " 
United States Attorney 
Eastern District of Michigan 
Federal Building 
231 W. Lafayette 
Detroit, Michigan 4S226 

SUSAN L. SCHNEIDER 
Senior Attorney 
Environmental Enforcement Section 
Environment and Natural Resources 
Division 
Benjamin Franklin station 
P.O. Box 7611 
Washington, D.c. 20044 
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U.S. V. RASHUSSEN. gP AL. . 88CV40010FL 

t2-U~9& 
Date ROBERT HAVXLAND 

Assistant United States Attorney 
Office of the United States Attorney 
113 Federal Building 
600 Church Street 
Flint, Michigan -48502 

/ Date PEGGyOUIOREWS 
Assistant Regional Counsel 
Office of the Regional 
Adg^lstrator 
United States Environmental 
Protection Agency 

111 West JaclCBon Street 
Chicago, lUinols 60604 

V-t'},- '^ V.. • 1: 

• Date 

Date 

For Defenidant, Gloria F. Rasnussen: 

DANXEI^ P. XING 
KOHL, SBCRESt, WARD! 
AND HAMPTON 
30903 Northwestern Highway 
P.O. Box 3040 
Farmington Hills, Michigan 48333-

0040 

Date GLORIA F- RASMtJSSEM 



IP-
|x-. 

9 

'•'--iLr.^, 88CV40010PL 

::lhQl32l 
Date 

for Defendant, Clara r D 
RasmussQij. 

P- KING 

"^KOLE, LVN^^>^ 

BUI., 

A. 

Date 

'^^-^AcTHsiSia 

tel: 
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APPENDIX 3 

lOCLUtAIItlH WB. TBB KBOORD OF raCISION 

RasDUBsen Duap Site 
Gre«n OaX Totmship, Livingston County, Michigan 

» . 
atatMMit or BBMtff ana Punww 

To thiB decision docunent presentB the Belectad final reaedial 
action for the RaenusBen Duap Site, in Liviiigeton County, 

^ Michigan. The final renedial action was chosen in accordance 
g with the reguirenantB of the Conpre^ensive Environaental 
^ Response, ConpenBation, and Liability Act of 19B0 (CERCLA), as 

W ADendied.by the Superfund Anendnents and Reauthorization Act of 
198« (SH^), and, to the extent practicable, tHe'National Oil and 
HazazdouB .SubstanceB Pollution Contingency Plan i[NCP^ . This 
decieibn dpcuaent explains the factual and legal basis for 
selecting the reoedy tor this site. 

This decision is based upon the contents of the administrative 
record for the Ramaussen site. The Administrative Record Index 
is included as Appendix 1. 

The United States Environmental Protection Agency (D.s. EPA) and 
the Htchigan. Department of Natural Resources (HDNR) agree upon 
the: seiected remedy. 

SI 

b-.. 

AadBBiBfaent of the site 
Actual or threatened releases of hazardous substances fron thie 

: site^ if nbt adj^rSesed by implementing the response action 
IC':;/ Selected in this vRecord of Decieion (ROD), may .present an 
kfl- inmineht and:sub8tBntial endangerment to public health, welfare, 
I'i.-., dr "'the .-environment. 

' DgBcrlotion of the Selag^ed Beaedy 
This: final xesponse action addresses the Raemussen groundwater 
pli^e area o (the remaining principal threat), the four 

1$',. RasmusSen soils areas, of concern, and any drums or concentrations 
^4: ' of ;:industrial waste encountered during the implementation of 

fespohSe actlvitieB on the groundwater and soile. p.; 
: fhe: Remedlal Investigation (RI) and associated Risk Assessment 

Report, for the. Rasmussen Dump site identified areas of concern 
f' including areas of disposed hazardous waste, contaminated soils, 
^: and groundwater. Two interim source control measures were 
:.i.V completed at'this site. 

p.'.. 1. in 'the fall of 1984, the D.S. EPA Emergency Response 
p : Team removed nearly 3,000 drums and 250 cubic yards of 

? contaminated soils from the top and south face of the 
dump. 
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2. Xn early 1990, the Potentially ReeponBlble Parties 
(PRPs) concluded the voluntary removal of roughly 650 
drums, waste and associated visibly contaminated soils 

' from the Northeast Buried Drum (NEBD) area. 
Top of Landfill (XML) area, and the Industrial Waste 
(IN) area. This was carried but under the directive of 
the U.S. EPA Administrative Consent Order of August 24, 
1989. 

These removal actions significantly reduced the quantity 
Gentalnarlied.uaBfca, - psriian at Hie|tfFlH6i^l 
pesbd pumiic health, soil and groundwater rettaureee. 

The final remedial action chosen for the Basmussen Dump Site, and 
described in the attached Record of Decision will: 

* reduce the potential for human exposure to hazardous 
substances in the contaminated groundwater resource; 

* reduce the potential for human exposure to hazardous 
substances from contact with contaminated soil areas; 

* reduce the potential for remaining hazardous substances 
to contaminate other resources. 

The principal tfairaats will be mitigated by the groundwater 
extraetioh end treatment system. Reintroduction of treated 
groundwater thrbugh the Probable Drum Storage, Leakage, Disposal 
(POSLP), area aiid the IW area will flush the contamination into' 
the> cipsedrloop groundwater extraction and treats^t system, 
whb^e .Idiey will be removed. O^ls will elimihste current and 
pptehtial threats to the groundwater resource from these two 
areas. The low-level threats posed by contact with, or further 
migration of contaminants toward the groundwater resource in the 
rejaai'tiiiig soils .areas (NEBD and THL), are mitigated by 
cohstrUctlbn.of a Michigan Act 64 clay cap over these areas, with 
the additional protection afforded by fencing end deed 
restrictions. The remedy will be closely monitored throughout 
implemahtatlon and corrective action vil.l be taken, should 
monitoring indicate the Ineffectiveness of any conponent of the 
remedy. 

The remedy chosen to address the two areas of groundwater 
contamination and the IW and PDSLD soils areas includes: 

extraction of groundwater to capture and halt the flow of 
^ r the plumes. 

removal of heavy metal contaminants by chemical 
^ ^ precipitation followed by pH adjustment (if necessary). || 

I,-



* ranoval of aeveral organic contaminants, including ketones, 
by a biological treatment system. 

* removal of residual organic contaminants via air stripping. 
* further reaoval of residual organic oontaminants via 

n granular activated carbon (GkC) (or other carbon adsorption 
^ methodology, if necessary). 
O • discharge of treated water to the ̂ oundwater via a seepage 
g basin situated over the IH and PDSLD soils- areas of concern. 
^ • groundwater monitoring through a ayatem of wells to' assess 
M the effectiveness of the ayatem at: 
^ • halting the migration of contamination. 
7 * reducing the levels of contamination in the soils 

. « and groundwater, over time. 

e a process effluent sampling program to ai^ in determining 
the treatment system's effectiveness. 

*. fencing and deed restrictions, as necessary, to ensure the 
|;: integrity of the remedy. 

Residential veil sampling will be continued, in conjunction with 
that called for in the final remedial actions at the neighboring 

'f; Spiegeiberg Superfund Site. 

J. Thd final processes to be installed for groundwater cleanup will 
be determined by treatability studies during design. 

Ih the location of groundwater monitoring well RA-KH-27, 
i groundwater will need to be purged from this location and will 

need to be manifolded into the treatment system feed supply line 
. for treatment prior to discharge. % • 

IThe final remedial actions to address the threat posed by the TKL 
aiid N£BO soils areas of concern include: 

1^, :; * A Michigan Act 64 clay cap constructed over all wastes in 
y: ;: ' the : TMli. and NEBO areas of concern as they now exist 

/ ; spatially on-site. This includes: 
:V • a one-foot thick vegetated soil layer on top, 

* a drainege layer at least 1 foot thick, and 
Wir - • a iayer of compacted clay 3 feet thick with a 

: peimeablllty of lE-07 cm/sec or less. 
* A grotindiwater monitoring program established at appropriate 

k;; locations, depths, and fraguency, to detect any changes in 
li. groundwater quality, which would Indicate any failure of the 
Jik:- unit.'..,,, 
jk;:. * Access restrictions, such as fencing, will be placed around 

the capped . soil areas. 
* institutional controls, such as deed restrictions, will be 

I. put in place-to prevent future intrusive land uses. 
* Drums of>waste which are currently visible, or which are 

unearthed during cap implementation, will be disposed of at 
' a licensed RCRA facility. 
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This portion of the final renedial action will require long-term 
nanagesent to ensure that the integrity of the capping system is 
not compromised. The access restrictions and fencing will aid in 
this effort. liong-tem management efforts will include periodic 
well, sampling, cap inspection and repair (if necessary), and 
maintenance of vegetative cover. 

Details of the capping construction such as the potential 
employment of terracing, rip-rapped drainage channels, and 
perimeter nihoff collection will be detailed during the design 
phase of remedial action. 

Declaration of Statutory Determinations 

The selected remedy is protective of human health and the 
environment, complies with Federal and State requirements that 
are legally applicable or relevant end appropriate to the final 
remedial action, and is cost-effective. 

This' remedy'utilizes permanent solutions and alternative 
treatment technologies to the maximum extent practicable, 
altboui^ it does not entirely satisfy the statutory preference 
for treatmeht as a principal element. Portions of the 
groundwater/soils remedy, reduces contaminant toxicity, mobility, 
or volume through treatment of the principal threat.. However, 
treatment of the low-level threats posed by the soils areas to be 
capped, was not found tp be .practicable or cost effective. 
Drumaed industrial wastes, a former principal threat at the 
site, has been.largely elimineted through previous removal 
actions. 

A review will be conducted within five years after commencement 
Of the final remedial action to ensure that the remedy continues 
to provide adequate protection of human health and the 
environment, because this remedy will result in hazardous 
substances remaining on-site above health-based levels. 

Valdas V- Adi 
Regional Adm, 
U.S. EPA -

Date 

i:-'. 



jli 

m 

lis-

|v-. 
|jv. 

UBCXSIOH SpmORY FOR THE RECORD OF DECISIS 

sitff HflBWn Lggftt^on. and DMcrigtion 
The RasinuBsen property, located iii Qreen Oak Township, Uvingston 
county, Michigan, conaists of apprerinately 33 acres. The 
oontainlnated areas take up approximately one third of the 
RasmuBsen property. Figure l is a map of the site location 
within the State of Michigan. It is bounded en the west and 
aputh by the Spiegelberg property, another Superfund site. A 
RasmuBsen relative ovna the property to the eaet, and Spicer Road 
follows the northern property line. The boBestead located on the 
northern portion of the property is a Centennial Farm. Located 
next to ̂ e homeatead is a small automobile body shop operated by 
the property oimerB. Although still largely tg^ad, the 
surrounding properties support some reBidentialr^nd agricultural 
development. All residences and small businesses have on-site 
drinking water velir, as there are no municipal water 
distribution systems in the vicinity. The residential well at 
the Rasmussen resldencr^ is approximately 250 feet from the 
leadihg edge pf the contaminated groundwater contamination plume, 
and' is in the direction of groundwater flow. 

The legal description of the Rasmussen property is: 

Rasmussen property.- Soieer Road. Livingston Countv. 
Blctilgari. 

Section 30, TIH, R6E, A NE 1/4 of HE 1/4, EXC E 262 
feet thereof. 
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The site is located in an area of rolling hills that were 
depoaited by.glacial processes. Surface features include ponds 
and swampy areas-to the south and east of the Rasmussen site. 
Soils - consist of sands, gravel and clays underlain by Bayport 
Limestone of the Misslssippian system. The sand and gravel 
deposits bad been commercially mined, largely changing the 
original topographic contours. Investigaticns have shown that 
two glacial-drift aquifers are present beneath the Rasmussen Dump 
Site sepatated by.B silt and clay confining layer . 

The aquifer linderlying the site is a class Z aquifer, as it is 
" (1). highly vulnerable to contamination because of the 
hydrol^ical characteristics^ and (2) characterlred by 
gibundwater thht is irreplaceable (no reasonable alternative 
scarce of drinking water is available). 

Site. History and Enforcement Activities 

The Rasmussen Dump, which accepted domestic and industrial wastes 
during the 1960.18 and early I976's, forms a ridge-llka crest 
across the southern portion of the site and property. Drummed 
and other industrial wastes were also disposed of at other 
locations on-site. Numerous incidents of burning were reported 
during the dump's operation. Several attempts were made by the 
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coxinty anil atate to bring the RaaausBen duap into poiqiliance vith 
State lavs, but the duap was never properly capi^d and "closed" 
prior to tenaination of landfill operations in 1977. Sand and 
gravel aining, vhich began after closure in 1977, underained the 
landfill and resulted in the redistribution of fill and druamed 
wastes. 

I. 

S low levels of groundwater eontaaination were detected in a 19B1 
study conducted by the MmR. D.s. EPA's Field Investigation Team 

^ conducted a site inspection in 1982, and the site was scored and 
^<4 placed on the Federal National Priorities List (NPL) of hazardous 
g %raste sites in 1983. ^ 

V', • 

J*'. 

I 

i'': 

j:;" ••' 
S;-. 

In October and Noveaber of 1984, the D.S. EPA Eaergency Response 
Teaa reaoved roughly 3,000 drums and 250 cubic yards of 
contaminated soils from the top and south face of the dump. By 
Deceaber of 1984, a State-lead Reaedial Investigation was 
initiated (U.S. EPA was the Support Agency). Late in 1985, HTHJR 
constructed an eight-foot high chain-link fence around an area 
which had been deterained to contain various organic chemicals, 
low level dioxins and PCBs. 

The report of findings for the Reaedial Investigation was issued 
in Septeaber of 1988. Based on the findings of the Reaedial 
Investigation, the Agencies were able to delineate discrete areas 
of buried drums and contaminated soils. D.S. EPA issued an 
AdBihistrative Consent Orders under Section 106(a) of CERCLA, for 
the removal of the drums, wastes, and associated visibly 
contaminated soils from three of the soils areas—the Northeast; 
Buried Drum (NEBD) Area, Top of Landfill (TML) .Area (although 
labeled a "landfill" in the Rl, this dumping area was never a 
licensed fill), and Industrial Haste (IH) Area. Eleven PRPs 
signed the Order which became effective on August 24, 1989. This 
second removal action began in Mcember of 1989. 

Roughly 650 drums were unearthed and staged on-site pending 
disposal authority. Haste screening prior to disposal indicated 
that the contents of three drums contained waste with a pH of 12 
or greater. Preliminary flaamability screening i.rJicated that 
approximately half of the containers may have contained flammable 
contents. PCB coaposites (5 drums per composite) showed levels 
as high as 270,000.ppn, while so percent of the composites showed 
detectable-levels of PCBs. Eight containers were found to 
contain liquids. All excavated wastes were manifested as 
hazardous and transported to approved RCRA facilities. Figure 2 
outlines the locations of each remaining area of concern on the 
Rasaussen site. 

In June of 1987, the landowner sold approximately 7,000 cubic 
yards of contaminated soil (identified as "Raxtsey Soil 
Excavation" on Figure 2) from the fourth area of concern—the 
Probable Drum Storage, Leakage, Disposal (PDSLD) Area. The State 
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obtained a temporary restraining order 1) against further 
movement of the soils, 2) for return of the soils by the 
landomer and the purchaser of thd contaminated soils, and 3) for 
unrestricted access for the State and 0,8. EPA to further their 
investigative activities (Civil Action Mo. 87-8917, Circuit 
Court, Livingston County). The soils were returned to the 
RasmuBsen property, and the landowner and purchaser are required 
to repay portions of the state's costs incurred- in pursuing this 
action. 

The Feasibility Study Report, prepared by KENR, reviewed by O.S. 
EPA, and released for public comment on January 16, 1990, is also 
based on the findings of Remedial Investigation and Risk 
Assessment Reports. Subsequent to the complel^pn of the 
Feasibility Study, further soil boring investigations and 
analyses were conducted from December of 1989 through January of 
1990, on the PDSLD Area. The results of these investigations are 
detailed in a Technical Memorandum, attached hereto as Appendix 
3, and have been added to the Administrative Record. 

Potentially .Responsible Parties (PRPs) have been identified by 
U.S. EPA for the Rasmusaen site. A General Notice Letter was 
issued to the identified PRPa in September 1988. Special Notice 
Letters will be issued to the PRPs after this Record of Decision 
has been signed. 

HighHahts nf gomunitv Participation 

A complete chronology of community relation activities for the 
Rasmussen site is provided as part of the attached Responsiveness 
Summary. This past year's activities include the issuance of the 
Feasibility Study (FS) Report for the Rasmusseh site on January 
16, 1990. site information including the FS have been and 
continue to be available to the public as part of the 
administrative record, which is boused at three information 
repositories: the EPA Docket Room for Region V, in Chicago, 
Illinois, and at both the Brighton City and the Hamburg City 
Libraries, near the site. The notices of availability of the 
Feasibility Study and Proposed Plan were published in the 
Brighton Argus, the Ann Arbor News, and the Detroit News/Free 
Press. A Proposed Plan detailing -the Agency's preferred 
alternative was issued on August 31, 1990, initiating the public 
comment period. A public meeting was held on September 13, 1990 
at the Green Oak Township Hall. The meeting included a drop-in 
availability session, a formal hearing, and an informal question 
and. answer period. The availability session was held in the 
early afternoon. At that session MDHR and US EPA staff were 
available for informal discussion on the RI/FS, the Proposed 
Plan, or any other subject related to this site or the adjacent 
Spiegelberg Superfund site. The public hearing was held in the 
evening, end addressed comments on the Rasmussen site. An 
informal question and answer session for both sites followed the 
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hearing. Responses to the coBoents received during the public 
consent period are included in the Responsiveness Suamary, which 
is part of this Record of Decision. 

Seoae and Hole of Response Action Within Site Stratenv 

Reao*ral actions, as previously nention^, have significantly 
reduced the guantity of containerized waste and- contaninated 
soils at this site, pemitting the final, reaedy, as described in 
this ROD, to address the reaaining risks posed by the soil and 
groundwater contaaination. 

ftmmiiTy nf Site caiaraeterlBticB 

In Septenber of 1988, the KDNR and U.S. EPA issued a Renedial 
Investigation Report for the spiegelberg and Rasmussen sites. 
During the investigation, the areas of concern were identified 
as: 1} the Rassussen groundwater plune, and 2) the four soils 
areas (FDSLD, IV. NEBO, TRL). A Risk Assessnent was also 
conpleted and issued as a separate docunent sinultaneously with 
the Reaedial Investigation Report. Specific contaminants 
detected in each area of concern are found in the Tabulations 
provided in Appendix 2.. Appendix 3 presents the results of the 
supplrasntal soil investigation of 1989/1990. The Tables reflect 
pre-'reaoval contaminant levels. Generally, both carcinogenic and 
nph-carcinogenic compounds were found to be present in the 
Rasmussen soils and groundwater plume. To suxuDarize: 

* Drunmed wastes were disposed of in an area referred tc ru 
the Top of the Municipal Xandfill (THL). Periodic fires in 
this area may have been the source of the. low levels of 
dioxins and dibenzpfurans identified in this area. Soils 
not removed contained PCBs as high as 61 ppm. This is an 
area of concern due to the potential dermal threat posed by 
the PCBs and benzo(a)pyrene remaining in the surface soil, 
and the potential threat to groundwater from leaching of 
contaminants through the soils. Refer to Tables 2-5, 2-8 
and 2-9 of Appendix 2 for contaminant levels found in 
this area. As mentioned, the majority of drummed wastes 
have been removed from this area. Surface soils in this 
area contain dioxins from the burning of wastes, averaging 
less than 1 ppb. 

* The dump (THL) also consists of decomposed and non-
degradable domestic trash, and some scrap metal. These 
wastes cover approximately 6 acres, and range from roughly 5 
feet thick on the north edge, to greater than 50 feet thick 
on the south side. Post-removal observations have shown 
that scattered drums are paii:lally buried in the dump and 
adjacent soils areas. Weathering and soil slumping continue 
to expose new drums. 
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* A burled dnm area vae intemingled with the x^icipal 
vaates in the northeast portion of the aunicipal landfill. 
This area is referred to as the Hortheaat Buried Drum (MEBD) 
area of concern. Druaa, sBsociated wastes, and contaminated 
soils located in the NEBD vera found to contain high levels 
of volatile organic compounds, semi-volatile organic 

^ compounds and PCBs, and posed both a threat to groundwater 
and a dermal threat to humans. All drumaad wastes have been 

_ removed from this area. Refer to the "Site History and 
^ Enforcement Activities" section for details of this 

removal. Refer to Table 2-14 of Appendix 2 for contaminant 
levels found in this area prior to the removal. This area 
currently poses a potential risk to groundwater from 
residual soil contamination. 

* The Industrial Waste (IW) area is an area where mixed paint 
wastes and drums were found within the gravel pit at the 
center of the northern toe of the municipal landfill. 
Volatile organic constituents and PCBs characterized this 
area, presenting dermal and groundwater threats. Risks 
have been reduced by removal of drummed waste and some 
contaminated soils from this area, as previously discussed. 
Refer to Table 2-15 of Appendix 2 for contaminant levels 
found in this area prior'to removal activities. This area 
continues to pose A potential threat to the groundwater 
resource from residual soil contamination. 

e Testing of subsurface soils and recent gravel mining have 
revealed an area irtiere leakage of drums and/or bulk disposal 
of liquid may have occurred. This area of conoam is 
referred to as the Probable Drum Storage, Leakage, Disposal 
(PDSLD) area. Refer to Table 2-16 of Appendix 2 and 
Appendix 3 for contaminant levels found in this area. 
Limited investigations were conducted in this area during 
the Rl. At the completion of the RI, data indicated that 
contamination existed in isolated lenses in the PDSLD 
unsaturated zone. The supplemental soils investigation of 
19S9/1990 gave a clear indication that the majority of 
contaminanto are not being retained in the upper unsaturated 
BollB, but have migrated through the upper soils in this 
area, and are now found either in the soils above the 
groundwater table, or in the groundwater itself. The 
contamination in the soils in this area is considered a 
current continuing threat to grovuidwater. 

* The PDSLD/IW areas combined comprise roughly 9,400 cubic 
yards of varying degrees of contaminated soil above the 
groundwater table. 

* The northern (and largest) groundwater contamination plume 
appears to have originated from the PDSLD/IW areas of 
concern. It is estimated to have traveled roughly 500 feet 
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in a north-northwestarly direction (Figure 2) and contains a 
large nuaber of organic co&pounds. It is estinated that 3.3 
aillion cubic feet of contaminated groundwater exists 
beneath the site. Groundwater flow rate is 173 feet per 
year in the upper aquifer and 204 feet per year in the lower 
aquifer. However, contaminants within the plume do not 
appear to be moving at the same rate as the groundwater. 

* The groundwater in the vicinity of lui-NH-27 (southwestern 
toe of the dump) was confirmed to be contaminated with 
trichloroethene above groundwater clehnup levels. This 
confirmation was a rosiQt of re-evaluatign of existing 
Remedial Investigation results and on shbseguent FRP 

^ aampling events. Although limited in extent; this area 
< • requires remediation. Both areas of groundtmter 

contamination are delineated on Figure 2. 
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a As noted above, the glacial aquifer used for water supply is 

presently contaminated by the Rasmiissen plumes. Continued 
migration of the plumes poses a potential threat to water 
euppiy wells north and northwest of the' site, although no 
wells beyond the site are presently contaminated by the 
pluiBes. Also considered is the fact that the groundwater at 
the site is potentially usable, and no reasonable 
alternative source of water exists. 

* The actual or threatened release of hazardous substances 
from this site, if not remedied by the selected alternative, 
may present an imminent and siibstantial endangerment to 
public health, welfare, or the environment. 

ffarniTY fff eit9 RIBIW 
The. 1988 Remedial Investigation and Risk Assessment Reports 
detailed the site characteristics and risks prior to the 
1989/rig90 removal action, and without the benefit of information 
gained during .the 1989/1990 supplemental soils investigation. 
Some of the. site-specifie details and assumptions used in the 
calculation of risk at that time differ frbm that which is 
characterisitic of the Rasmussen site in its current state. The 
following discussion of the Rasmussen site risks describes the 
general concepts . used .in ths RI and Risk Assessnent to determine 
risk poSed.:.and chemicals of concern, and identifies those aspects 

k;;. of risk palcalstioh that ara still applicable after the removal 
and'additidnal findings. Integrated with the discussions of 
current risks are discussions of groundwater chemieais of current 
concern and.thelf corresponding cleanup levels, and the rationale 
for the soil Remediation compliance points, in order to protect 
public health' and the environment. 
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Tha following dlscuasion of the Raanussen site rlsX desoribee the 
goneral eoncepta used in th« RI and Risk Asaesament to determine 
cbemioale of concern, risks posed by these obeaicals, and impact 
on risks by the removal actions. 

eontaainaint Idftntiigigrtioji 
As noted previously. Appendix 2 contains contaminant 
concentration susmaries for the Rasaussen areas of concern, which 
were taken frc» the Risk Assessment, ^pehdix 3 contains 
additional information on the PDSLD, excerpts from the 
1989/1991) Soils Investigation Technical Meaorai^ua. Section 3-2 
of the Risk Assassaent describes the indicator chMical selection 
process and table 3-1 in Appendix 4 here, lists the selected 
indicator chemicals for that assessment, the Risk Assessment 
tabulations represent the concentrations found during the 
Remedial liiVestigation samplings prior to the 1989/1990 removal 
of 650 drums and some associated soils. Contaminant 
concentrations reported in the Risk Assessment .tabulations were a 
cOmblnatibn of surface soil and subsurface soll/vaste saBg^les. 
Many of the. higher concentrations reported were from wastes 
found in close association with the drums in the NEBD, TKL and IH 
areas, which have now been removed. 

Bxposure AesasBment 

The exposure assessment portion of the Risk Assessment identifV.^ 
the^potential exposure pathways and receptors. Identified 
.pathways and receptors were used in conjunctioi) with assumptions 
of exposure frequency and duration, to model ei^sure point 
concentrations. 

A. Pathways 

Three factors were used to identify exposure pathways: 

'• Chemical source and release mechanisms to the 
environment. 

• The environmental transport medium for the released 
chemical. 

e The point of potential receptor contact with 
contaminated media. 

1. Crgundwater 

Ml 
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During the performance of the Risk Assessment, risk calculations 
included factors for transport of chemicals from surface or 
subsurface waste deposits to the groundwater. These groundwater 
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scenarios' included direct percolation of liquid vastes and/or 
solubilisation of solid or eemi-eolid wastes, and iateral 
transport of these vastes toward a receptor at Spicer Scad. The 
average and Baxintm source concentrations of contaninants used to 
initiate these transport model calculations were often those 
taken from drummed waste, now removed from the XV, NEBO and TKL 
areas. 

The contaminants currently found in all four soils areas and 
groundwater now represent the source to the environment and human 
receptors, with the groundwater resource underneath each area of 
concern being the point of potential receptor contaet-~ahd not 
Sploer Road. The groundtrater underneath the Itesanissen site Is 
potentially usable, end thus requires protection, and 
restoration. Likewise, based en esisting hydiregeOlogIc and 
chemical analytical data, contaminants currently in the 
groxindwater, if net remedied, will migrate northward, eventually 
reaching the property boundary and may potentially impact 
existing or new welle. 

•Ihe scenario for point of potential receptor contact wi^ 
contaminated groundweter. does not ebenge based on prior removal 
Botlons. Potential receptors are likely to be e]g|>osed to 
contaminants in groundwater via normal domestic lises. With 
reference to risk, ingestion Is the primary point of potential 
receptor contact. Inhalation of volatilized contaminants during 
ahowaring or bathing is a secondary exposure route. Dermal 
absorption of organic compounds through water usage could also 
occur, but studies have shown this to be an insignificant 
exposure route in contrast to - ingestion or inhalation. 

2. floilB 

As explained above, the soils areas were considered as potential 
' sources of groundwater contamination in the Risk AsBessaent. 

Darioial contact with, accidental ingestion of, and inhalation of 
volatile organic contaminants and fugitive dust from murface soil 
contamination were also considered as pathways in the Risk 
Assessment. The Risk Assessment analyses found that due to very 
low doncentrations of contaminants in RI air samples, routine 
release Of contaninants through volatilization or fugitive dust 
is hot significant. Particular air monitoring conducted ae part 
of the 1969/1990 drum excavation activities, during vhicb a fair 
amount of e.oll and waste disturbance occurred, did not show 
elevated airborne contaminant levels. Contaminants remaining in 
thasersolis areas after removal, currently pose a reduced dermal 
contact risk from that vhicb was aasesaed in the Risk Assessment. 
Apiwn^ix * attached provides the list of indicator chemicals from 
thevRisk Assessment. The 1989/J990 supplemental soils 
ihvestigation has shown that surface soils ramalning in the PDSLD 
area do not pose a significant dennal or inhalation risk These 
results are included as Appendix 3. 
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The liXellhood of persons coning in contact with the contaninated 
soils (direct contact or accidental ingestion) has been 
essentially elininated by the eight-foot high chain linX fence, 
topped with three strand barbed wire, constructed around all 
soils areas of ooncexm during 1985. 

to 
IN The ranaining risk posed by the soil areas of concern, listed in 
0 Table 3-^6 of Appendix 5, is primarily via their current potential 
^ contribution to the site's groundwater contanination through 
^ percolation or by interaction with the fluctuating groundwater 
^ interface. Specifically, the FDSLD/XH area P9>ses a current risk 
^ to groundwater due to the presence of soil cbhbaminants in close 

<st association with the groundwater, as indicated by the 
^ Bupplenental soils investigation results in Appendix 3. The TKL 

and NEBD contaminated soils that remain also present a potential 
risk to groundwater. 

B. Potentiallv Exposed Populatlone 

For the purposes of the ingestion scenario exposure assessment, 
people who now, or will at sometime in the future, reside in the 
doVmgradient direction of groundwater flow (north-northwest) were 
considered potential receptors. Analysis of groundwater samples 
collected during the RX and in May/June 1990 indicate that the 
groundwater contamination plumes have not migrated beyond the 
site bouhdai^, and that residential wells belonging to potential 

' recdptors are currently unaffected by the Ramussen i^ouhdwatr-j: 
contamination plumes. As noted previously, the. Rasmussen 
residential well, located approximately 250 fpet distant from'the 
leadihg edge of the plume, is the closest currently ekisting 
potential receptor. Other currently existing potential receptors 
within one mile of the site in the do%mgradlent direction are 
limited to roughly 5 households and one. VFH Hall. 

For purposes of assessing the risk posed by the direct contact 
with or inhalation of contaminants from soils and wastes, persons 
who would be trespassing within the confines of the fenced area, 
or who would potentially be exposed through the occupational 
scenario, were considered potential receptors. 

The property immediately to the north of the Rasmussen site is 
aoned residential, and a developer is currently pursuing options 
for building. Assessment of potentially exposed populations for 
the future scenario includes the potential use of the groundwater 
resource at the Rasmussen site. As will be explored in detail 
further on, this is the basis for the chosen groundwater and 
soil remediation. 
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C. ExBOHure Estlnates and AssunptlonB 

As previously noted, portions of the nodels and assuoptions used 
in the Risk Assessnent to calculate exposure point considerations 
are not• characteristic of cuinrent site conditions. They reflect 
conditions prior to the reaoval and investigation done in 1989 
and 1990. Other assumptions used are standard to all risk 
aesesBsents and are still applicable to currant- site conditions. 

^ This section describes models and assumptions used, and indicates 
r- which are applicable to pre- and post- removal action scenarios. 
^ For complete details of exposure assessment and risk 
S characterization results see Sections 3.4 and 3.5 of the Risk 
J Assessment document. 
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1. Modeling Concepts 

The Linkage Model, in conjunction with the Organic Leachate Model 
(out) and the Vertical and Horizontal Spreading (VH5) Model were 
used in the Risk Assessment to predict groundwater contaminant 
concentrations at a hypothetical receptor on Spicer Road, which 
forms the downgradient boundary of the site. Worst-case and 
realistic-case dose estimates were generated using measured waste 
concentrations, modeled lea(d\ate concentrations, an unsaturated 
and saturated tone linkage model, and an EFA-approved groundwater 
transport model. In addition to the modeled leachate 
concentrations, existing groundwater contaminant concentrations 
in the identified plume were also used to estimate risks at the 
same receptors. 

Modeling for' exposure to soils contamination was assessed usi.'to 
both vorst-casc^ and plausible-case scenarios for the hypothetical 
cases of contact through trespass and inhalation of contaminated 
air or fugitive dust. 

2. Contaminant Concentrations 

The OlJf in conjunction with the VHS Model was used to estimate 
the contaminant concentration in the groundwater due to leaching 
through the soil. From there, the leechate concentration of a 
particular contaminant was derived using a linkage model. This 
model is a one-dimensional screening tool that does not account 
for contaminant density, co-solvent transport, or colloidal 
transport. The model assumes that the source of contamination is 
steady (i.e.. net a pulse input suoh ae a single epill) and that 
contaminant movemenr occurs only in tne vertical direction in the 
unsaturated zone and only in the horizontal direction in the 
saturated zone. Upon calculating a contaminant eenoentration in 
the saturated zone, e concentration at a selected receptor (in 
this case, a hypothetical, shallow domestic well installed near 
Spicer Road, the downgradient boundary of the site, can be 
estimatad. The model mathematically simulates the migration of 
contaminated groundwater to a point of exposure. The contaminant 
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I'-:' i' concentrations calculated for the site, based on the leaching of 
contaminants through the soil to the groundwater (as described 
above), and used to derive risk, are not necessarily 
characteristic of the current Rasaussen site conditions since the 
concentrated wastes in the NEBD, IW and IHL areas have been 
reiunred. 
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In order to protect human health and the environment, under 
CBRCIA and the HCP, cleanup levels have been established for the 
site. Given the close proximity of residential wells and the 
potential future use of the groundwater, risk-based cleanup 
levels have been.established for groundwater. These cleanup 
levels were used to determine the need for remediation of the 
existing groundwater contamination. These cleanup levels are 
consistent with "Type B" cleanup criteria in Hichigan Act 307. 
Michigan Act 307 cleanup criteria are discussed further below. 

Cleanup levels have also been established, under CERCLA and the 
HOP, for the contaminated soil areas at the site. The objective 
for the soil remediation is to reduce the contaminant levels in 
the soils to that level which will not leaoh contaminants above 
the groundwater cleanup levels. As such, the cleanup levels set 
for groundwater also provide,the basis for the soil remediation. 
These cleanup levels are also consistent with the cleanup 
criteria in Michigan Act 307 (R299;57ll(2)) which is discussed 
further below. 

For soils, the direct contact scenario used maximum and average 
source concentrations for the worst-case and plausible-case 
scenarios. These concentrations were moderated by factoid i.or 
adsorption and,soil adherence: 

I 

Worst-case scenarios for air use maximum contaminant 
concentrations, with a soil disturbance frequency of 30 days per 
month and zero vegetative cover, while the plausible-case 
scemrid uses the arithmetic average of soil concentrations, with 
a disturbance frequency of 10 days per month and a 50 percent 
veqstative cover. 

3. naae and Eimosua-e Seenarioa 

Dose is used in the modeling of risk and is defined as the amount 
of a compound, in milligrams (mg), absorbed daily, by a receptor, 
per. kilogram (kg) of body weight. Doses can be calculated for a 
lifetime :<for carcinogenic effects) or for one-time acute 
exposures (for noncarcinogenio effects). 

The factors which influenced groundwater Ingestion dose are 
contaminant concentration (maximum or average), ingestion rate, 
the fraction of contaminant absorbed, and body weight. The 
groundwater ingestion rate used for this site was based on the 
standards of 2 liters/day for a 70-kg adult receptor and the 

Ife-' 
i 
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BbBorptioh fraction was 100 percent (1.0) for all groundwater 
contaninants. 

Groundwater inhalation dose considers the following factors: 
volatile generation rate, inhalation rate, body weight, air 
exchange rate, shower duration, and total duration in bathroon. 
The inhalation rate used was 20 llters/inin, for a 70>kg receptor, 
and the air exchange rate was a.3S-03 ain" . The shower duration 
and total exposure duration were set at IS ainutea and 20 
ainutes, respectively. 

nie assunptions used in the groundwater dose calculations are 
standard and applicable to current site conditions. 

Doses for the derval adsorption route of exposure are calculated 
using contaminant concentration, area of skin iioqppBed, fraction 
of contaminant adsorbed, soil adherence per unit area, exposure 
duration, and body weight. Receptor body weights used were 
either 50 leg for youths or 70kg for adults. Worst-caee estimates 
employed a 30>dBy exposure period for 40 years and the 
plausible-case scenario was calculated using 10 days for 40 
years. Exposure duration oyer a lifetime is a factor in 
calculating doses and risks from carcinogenic exposure. 
Nonearclnogenlc exposure uses a comparison between maximum dally 
dose and the applicable health standard. 

Cphservative assiimptions used In modeling dose from the 
inhalation of emissions from source areas included use of on-site 
cohtaminant concentrations to represent downwind concentrations. 
Calculations of these doses also faotorsd in inhalation rates, 
ttaetion of contaminant adsorbed, exposure duration, and 
receptor's body yeight. inhalation rate was set at 20 cubic « 

![ meters: per day, and It Is assumed that ioo pefcent of the 
volatile compounds and only 20 percent of the Inorganic compounds 
is adsorbed. Both maximum and arithmetic average soil 
concentrations were used to generate worst-case and plausible 
case exposure scenarios, respectively. 

The: estimates made for the exposure scenarios are the best 
representation of the site conditions at the time of the Remedial 
Investigation. 

Toxicity Assessment 

The toxicological evaluation characterizes the inherent toxicity 
of the chemicals. It consists of a review of scientific data to 
determine the nature and extent of the human health and 
environmental hazards associated with exposure to the various 
chemicals. Subsections h. and B. immediately below discuss the 
concepts of cancer potency factors (CPFs) and reference doses 
(RfDs) as th^y are typically employed in the risk assessment 
process. A site-specific discussion of contaminant toxicity and 

t-
!£•: 
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the applicable Appendices Is Included In the "Risk. 
Characterization" eeotlon below (subsectione B. and c.)* 

A. cancer Potency Pactere 

cancer potency factors have been developed by EPA'B Carcinogenic 
Assesenent Group, for estlaating the llfetise probability of 

O) hmaan receptors contracting cancer as a result -of exposure to 
known or suspected carcinogens present In site eedia. Cancer 

O potency factors are derived fron the results of huaan 
epidenlologlcal studies or chronic anlaal bloassaye, to which 

£ anlBal-to-hunan extrapolation and uncertainty factors.have been 
d applied. CFFs are expressed in units of (eg/lra-day)" . CPFs are 
^ nultiplled by the estltuited Intake of a potential carcinogen, in 
^ ng/kg-day, to provide an upper-bound estimate Of the excess 
^ lifetime cancer risk associated with exposure at that intake 

level. The term "upper bound" reflects the conservative estimate 
of the risks calculated from the CPF. The use of cpFs Is in 
accordance with U.S. EPA's guidance for establishing carcinogenic 
risk. 

B. Reference Doses 

y- . 

Reference doses have bean developed by EPA (and MDMR in the case 
of 0.0004 mg/kg-day for lead) for indicating the potential for 
adverse health effects from chronic and. or sub-chronic human 
eik^sure to chemicals exhibiting noncarclnogenlc effects. RfDs, 

' expressed In units of mg/kg-day, are estlMtes of lifetime daily 
chemical exposure levels for humans, including sensitive 
individuals, that are likely t.o be without an appreciable of 
adverse noncarolnogenlc health effects. RfDs are derived from^ 
human epidemiological studies or animal studieb, to which 
uncertainty factors have been applied, to account for the use of 
animal data to predict effects on humans. These uncertainty 
factors help ensure that the RfDs will not underastimata the 
potential for adverse noncarcinogsnlc effects to occur. 

0 Estimated intakes of chemicals from environmental media (e.g., 
the.-amount of a chemical ingested from contaminated drinking 
water} can be compared to the RfD. 

1^;.., 

'j-'. 

Risk Charaeterizatien 

The following section describes the process used in the Risk 
% Assessment;to estimate the potential incidence of adverse health 

or environmental effects under the exposure scenarios defined in 
" the above section. 

A. tinsgrtfllnty..in RIPK ABgegpwsnt 
Carcinogenic and noncarcinogenic health risks are estimated using 
a number of different assumptions. The extent to which health 
risks can be characterized is primarily dependent upon the 
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accuracy wl'th «rtxlcb a cbeaical's toxicity ican be astinated and 
the accuracy of the exposure estiaates. The toxicological data 
that form the basis for all risb assessnents contain uncertainty 
in the following areas: 

* ' 
* m>e extraxiolation of non-threshold (carcinogenic) 

effects froB the high doses a'dainistered to laboratory 
aninals to the lew doses received luider aorc coBBon 
exposure scenarios. 

* The extrapolation of the results of laboratory animal 
studies to buaan or environmental receptors. 

* The inter-species variation in toxioological endpoints 
used in characterizing potential health effects 
resulting from exposure to a chemica^, 

* The variations in sensitivity among individuals of any 
species. 

Exposure estimates presented for groundwater are based on a 
number of simplifying assumptions, including the following: 

A contaminant is I leached from soil and waste materials 
according to the relationship between its environmental 
concentration -and its solubility, as defined by the 
Organic Leaching iHodel. 

e Sblubilized contaminants are transported along with the 
normal groundwater flow. They reach a receptor at any 
defined distance' ffoB the source at a concentration 
propoxrtidnal to the source concentration, as defi::/-^ 
^e VHS Model. 

* Physical and chemical characteristics of site soils and 
groundwater such as retardation, solubilities, 
partitioning coefficients, and colloidal effects, are 
not necessarily considered. 

* Receptor characteristics, such as age, body weight and 
exposure duration, are based on ptU>lishea values, with 
some attempt at malcing them more site-specific (eg. 
known duration of site use by ORVers). 

For soils the. main simplifying assumption for assessment of risk 
is. that cohtamihants are transported along with air currents or 
as.:pa^ic>il'atas, with wind direction and velocity, and are not 
dispersed en route to the receptor. • . • •:•! • •• • ' 

i-
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For all exposure scenarioB and all nedia, the cheaical analytical 
data base is linited by sanple locations and saapla frequency. 
Every effort is nade to collect sanples that reflect actual site 
conditions, but not every portion of the site can be saapled. 

The following eections on carcinogenic and noncarcinogenic risk 
are provided as a description of how risk is characterized, and 

^ the Rasnussen Risk Assessnent nuabers generated prior to the 
renoval and sanpling of 1989 and 1990 are used as exazmles. It 

O shpuld be noted that the receptor concentrations used in the 
^ assessuent are based on the leaching of chaaicals fron wastes 
S prior to then being reaoved froa the site In 1989/1990. The 
^ cheaicals of concern noted in the Risk Assessnent and Feasibility 
^ Study were based on conditions prior to the 1989/1990 renoval. 
•<H The groundwater cheaicals of concern listed in Table 1 are for 
g contaminants found in the groundwater at concentrations above 

healtb-baseid levels or taste and odor considerations (discussed 
further on), that currently exist at the site. 

B. carcingggnlg Riaitg 
Carcinogenic risks can be estiaated by conbining information in 
the dose-response assessment (carcinogenic potency factors) with 
an estinate of the individual intakes (doses) of a contaminant by 
a receptor. The resulting number (risk) is an expression of an 
individual's likelihood of developing cancer as a result of 
exposure to the carcinogenic indicator cheaicals. This 
likelihood is in addition to the risks incurred by everyday 
activities. For example, a risk of lE-06 is applied to a given 
population, to determine the number of excess cases of cancer 
that could be expected to result fron exposure. The figure of • 
lE-06 is one additional case of cancer in 1,000,000 exposed 
persons. 

For purposes of the groundwater risk evaluation, the Agencies 
^ considered a hypothetical shallow aquifer residential well, 

installed at the Spicer Road property boundary. The movement of 
contamination with the groundwater was modeled under several 
scenarios. The four scenarios presented in the Risk Assessment 
included using both the maximum and arithmetic average subsurface 
soil source concentrations, each with l meter and 10 meter yalues 
of transverse disperslvity (lateral movement) in order to present 
a range of potential risk. The total predicted carcinogenic 
risks' (includes both an ingestion and inhalation component) from 
potential routine use of contaainated groimdwater generated on-
site for the four scenarios are listed in Table 3-6 of the Risk 
Assessment attached as Appendix S to this ROD. The Rasnussen 
groixndwater plume as well as the four soils areas are included. 
Tables 3-7 and 3-9 of Appendix 5 show the carcinogenic risk froa 
the soils areas as they pertain to the exposure scenarios of 
dermal contact and inhalation of fugitive dust. 

I''-. w 
f.. 
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CHEMICAL 

aoetoh^ 

ipi 
c^&un 
=hl«#n; 

1,2-^i<i^craii^^ 

Isotiwnrie 
lead 
2-i(|e^diyphml 
4 -methy i-Zrpentanona 
iretl^iehe dilorlde 
toluene 
1,1 ,l-b;idhlotDettBne 
trichloroethene 
vinyl chloride 
xyle 

f':"- .irefc) ' ' 
cAilc'. iosc 
w/ MAX OCWC. 

OimVP t£VEL 
• (H*?J •• 

BASIS CARC. RISK V/ 
OLBWUPLEVEX. 

• 26>dbo.O 
Top.l) 

700.0 HLSC • 26>dbo.O 
Top.l) 5.8Er0i 1.2 1^06 l.OE-06 
12.0 4.6^6 2.0 lE-06 1.6&-06 

74,000.O 350.0 nlsc 
29.0 4.0 IIL8b» 

• 3,700.0 50.0 T80 
17.0 5.0 TSO 
2.0 • 3.4E-05 1.0 MtL 1.7E-05 

590.0 100.0 HISC 
2,400.0 30.0 tso 

440.0 4.3E-05 8.0 lB-06 l.OE-06 
779.0 5.0 wsc* 

1,600.0 300.0 TSO 
30,000.0 350.0 msc 
1,100.0 2.ZE-04 5.0 -lB-06 1.0BKI6 

71,0Q6.0 40.0 TfiO 
500.0 200.0 MCS. 
774.0 2.3E-04 3.0 lE-06 l.OB-06 
96.0 6.2E-03 1.0 MIX. 7.0E-05 

11,000.0 20.0 T&O 

IDIAL CARdNOGENIC Rl^ FI^ COflAMiNANIS 
CtR^tttY n4 dWrtcttAlER = 7.3E-03 

TOTAL CARCXNOSEMIC RISK FROM CXXaSMQatHS 
AT CLEiUWP LEUEi5 9:2£-05 

tb Ebsis fif Cleenif> Icn^^ 
. MDL = Me^. Cfeb^on Limit 

ECL •?. ^tudlfiuH 
lj^$ a <pi; Risk Level 
T 6 0 = Ts^ m ciddr 

Kiisc; a Hinbh tiifbci^er^l^e 
HL^ a Hiia: or liitereA Etab%n>tihd (vhidiiever is higher] 

I •'l - •,'• •• -'r : -
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The carcinogenic riB)cs associated with the jaaxiMua ^oundwater 
concentrations are listed in Table 1 of this SOD. 

Major contributing chenicals to the carcinogenic risks from 
demal contact with site soils are as follows: PCBs and 
benzo(a)pyrene for the niL; PCBB for the IH; PCBs for the POSLO; 
and dlorins for the MSBD. As noted previously, the drunaed 
wastes and associated contaminated soils have now bean removed 
from the IW, NZBO and DO, areas of concern. Remediation of these 
soils areas is, however, necessary for mitigation of the 
potential risk posed by the contaminated soils areas to 
groundwater, as noted in Table 3-6 of Appendix 5. 

The 1989/1990 supplemental soils investigation, included as 
Appendix 3, showed the presence of contaminated soils in the 
FDSU) which are a current source of groundwater contamination. 
These findings provided more detail with regard to the threat 
posed by the PDSLO soils. 

Even under the worst-case scenario, the risks from potential 
fugitive.dust emissions do not exceed 1.56E-07. This is shown in 
Table 3-9 of Appendix 5. Potential inhalation of ambient air 
from the combination of the Spiegelberg and Rasmussen sites prior 
to the 1989/1990 source control removal activities, in the 
worst-case scenario, produces a total carcinogenic risk of 4,1E-
06. An explanation of inhala'tion risk calculation can be found 
above in the section entitled "Dose and Exposure Scenarios". 

c. HoncBrgtnogonig RiaK 
Potential health risks resulting from exposure to noncarcinogenlc 
compounds are estimated by dividing the maximum daily dose 
exposure by the Reference Dose* (RfO), to obtain the .Hazard Index. 
If the Hazard Index exceeds one, there is a potential health risk 
associated with exposure to that particular chemical. The 
HSzard Index is not a prediction of the severity of toxic 
effects, but simply a numerical indicator of the transition froa 
an acceptable to unacceptable levels. The total Hazard Index for 
an exposure route is the sua of all Hazard Indices for each 
individual chemical. Hazard Indices were determined for the 
existing Rasmussen groundwater plume as noted in the Risk 
Assessment Table 3-11 and included in Appendix 6 here. Hazard 
Indices were greater than one for the groundwater plume itself, 
and for worst-case scenario for the HEBD in the pre-removal 
hazard assessment. The Hazard Index Tables for the direct demal 
contact,and the fugitive dust emissions scenarios are included in 
Risk Assessment Tables 3-12 and 3-14, and attached as Appendix 6 
here. None of the direct dermal contact or fugitive dust 
emission Indices exceeded one. 

y.:|l 
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Envlronaental Risk 
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Over and above Its utilitarian value to hunane as a usable 
aquifer, the groundwater is a resource to be evaluated as are all 
other environnental coapartsente and life forms. Based on the 
findings of the Remedial Investigation, a portion of the on-site 
groundwater at the Rasaussen site has been degraded and poses the 
potential for degrading sore of the downgradient resource, if not 
remediated. The prevention of further degradation of the 
presently , contaminated groundwater rfuource is an environmental 
remedial objective that needs to be addressed by any remedy 
chosen for the RasmuBsen site. 

Also evaluated for environmental risk from groundwater 
contamination were air, soil, surface waters, and terrestrial and 
aquatic biota. None of these potential enviroimental receptors 
were determined to be at risk from the Rasmusseh site. 

Based on reports of citizen's complaints early in the RasnuEsen 
site's history, burning wastes and reports of odors may have been 
indicative of air raleases at that time. Through recent saiqtling 
efforts, air releases have not been found to pose a risk at the 
Rasaussen site. 

I 
iCv.-l,' 

'f/r.; 

»?•: 

No hydrologic connection was-found to exist between the site's 
source areas and the area's surface waters. The Huron River is 
about a mile and one half north of the contaminated portion of 
the site. The Spiegelberg peat pond to the south and several low 
areas to the north and east are the only surface water features 
located near the site. Assessment of these features showed them 
to be uncontaminated, and not hydrologically connected to the 
waste areas on the site. 

One threatened species, the Eastem Sand Darter (AaBBEXjstA 
aellueidal (a member of the perch family), and one special 
concern species, the Dwarf Hackberry fCeltis tennlfollat. were 
identified as Inhabiting environs near the site. Although 
texrecitrial flora and fauna which live within or traverse the 
site mayi come in contact with contaminated surface soils, 
environmental tbxlcologists have noted that if contamination is 
addressed to protect for human health, potential risks to 
wildlife would be addressed as well. 

No critical habitats have been threatened by the contamination at 
the Rasmussen site. 

•"Jvi , 
JvM • 
Ktj.f 

Chemicals of Concern and Cleanup Levels 

Chemicals of concern were determined for the Rasmussen 
groundwater plume. The basis for the selection of the 20 
chemicals of concern (noted in Table 1), are those detected at 
levels in Remedial Investigation sample data, and which pose a 
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potential riak to hunan health and the environaent. ' The 
ChenicalB of Concern pose a potential risk by either exceeding 
the level for the lE-06 carcinogenic risk, by exceeding the level 
for Hunan Lifecycle Safe Concentrations (HI£Cs), or by exceeding 
an aeethaticB level. The basis for the selection of these 
cleanup levels is provided in CERCIA Section 121 and the HCP. in 
order to protect hunan health and the anvironnent, under CESCIA 
and the MCP, risk'based cleanup levels have been established for 
groundwater. A risk-based cleanup is neoassary due to the close 
proximity of residential wells and the potential future use of 
groundwater. at and near the site. These cleanup levels are 
consistent with "Type B" cleanup criteria in Michigan Act 307 and 
the Michigan Act 307 Rules (R299.5705, 707, %p9, 717). 

The chemicals which have cleanup levels based on the lE-06 
carcinogenic risk for the existing groundwater plume are: 
benzene, bis(2-ethylhexyl)phth'alate, isophorone, methylene 
chloride, and trichloroethone. These chemicals are known to 
cause cancer in laboratory animals, and thus are classified as 
carcinogens. 

Two carcinogens, 1,1-dichloroethene and vinyl chloride have 
carcinogenic risk levels which are lower than what can be 
detected by current laboratory methodologies. These chemicals 
have cleanup levels set by their respective method detection 
limits (MDLs). 

A second group of chemicals of concern at this site are 
clasBified as noncarcinogens and are believed to exert theix' 
toxicity by a threshold mechanism of action. The H£SCs, which 
were developed'for the noncarcinogens, are based on this concept. 
The BLSCs represent the highest groundwater concentration to 
which a human can be exposed continuously, for a lifetime, 
without exhibiting any observable adverse health effects. 
Cleanup levels for six cbemlcals were, set in this manner: 
acetone, 2-butanone, cadmium, lead, tranB-'l,2-dichloroethene, and 
4-methyl-2-pentBnone. 

Unfiltered saiaples analyzed during the RI were found to exceed 
the HLSC calculated for lead and cadmium. There may be reason to 
belieye that dissolved levels of lead and cadmium will not exceed 
backgroiimd dissolved concentrations. Therefore, the HUC 
groundwater cleanup level noted in Table 1 is starred (*). This 
indicates that a determination will be made as a result of 
desi^ Studies. If 1) filtered lead and cadmium samples are less 
than. 5.0 ppib and 4.0 ppb, respectively: or if 2} on-site filtered 
lead' and cadmium samples are greater than 5.0 and 4.0 ppb, 
res|MCtively, and on-site filtered lead and cadmium levels are 
equal to or than their corresponding filtered background 
samples, then cleanup for these chemicals of concern will not be 
required. 



t V 

' . 1 19 . 

Hbere insuffieicnt data wclst to calculate HLSCs tor , 
noncarclnogens, or lAare aestlietlc data Indicate that the 
chemical can etill be detected either by taste or smell at the 
Bt5C level, the literature-derived Taste and Odor (T&O) 
threshold is used as the cleanup level. The cleanup levels for 
chlorobenzene, ethylbenzene, 2-methylphenol, toluene, and xylenes 

^ are based on taste and odor thresholds. 

o One noncarcinogen, 2-chloropbenol, has a taste and odor threshold 
^ below what can be reliably detected. Therefore, the cleanup 
^ level for 2-chloropbenol is set at the MDL. 

;: j ^ gmnBry qf BIBKB 

r;v: Although no individuals are directly ingestit^ contaminated 
groundwater from the Rasmussen site, the contamination could pose 
a health risk to potential receptors in the future. A 
significant amount of contaminated groundwater currently remains 
on site and is expected to continue to migrate towards 
downgradient wells, thereby creating potential exposure routes 
for human receptors. The future possibility exists, as well, for 
groundwater, use at the site. In order to protect public health 
and the environment, remediation of the groundwater resource is 
necessary. The NEED, TML, and IH soils areas of concern pose 
potential risks to the groundwater resource, while the PDSLD area 
poses a current risk to the groundwater. Remediation of these 
four soils areas is necessitated by the risks posed to 
groundwater. 

Potential risks from direct dermal contact or from Inhalation of 
airborne contaminants, when modeled, do not pose significant 
to human health. , « 

• 
Actual or threatened releases of hazardous substances from the 
Rasmussen site, if not addressed by implementing the response 
action selected in this ROD, may present an imminent and 
substantial endangerment to public health, welfare, or the 
environment. 

l?8Bfrriptign of 
alternatives Sereenino Proeese 

Ihitially, the Feasibility Stuidy considered all potential 
alterna^tives for remediation of the Rasmussen site. Subsequent 
preliminary., and detailed screening left only a limited number of 
aitetnativss, in part due to ARARs which restricted remedial 
options because of waste types and concentrations present. 

The..reader is directed to Tables 6-6, 6-7, 6-8 and 6-9 in Volume 
111 (and associated text in chapter 6) of the Feasibility Study 
Report, for the detailed screening of the PDSLD, ZH, NEBD, and 
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TKL BoilB areas, respectively. The alternatives renaining after 
detailed Bcreening of the IHL soils area of concern were clay and 
multi^Bsdla capping, and on-site incineration. The detailed 
screening of alternatives for the Rasaussen groundwater plume 
area of'concern is described in chapter 7 of the Peaaibillty 
Study Report and is supported by Tables. 7-1, 7-3, and 7-4 in that 
report. 

In the subsequent evaluation of incineration versus capping, cost 
and dioxin disposal were the two major considerations. The large 
volume and the variability of the waste contained in the dump 
make incineration an extremely costly (over $100 million) option. 
Dioxins were found in the TML, but on average were below 1.0 ppb, 
the level which may trigger further action (Kj^rough et.al., 
1984). However, the presence of dioxins increraes the short-
term inhalation ria)c to workers and community for alternatives 
which involve excavation (due to fugitive dust emissions). The 
implementability of the off-site disposal option is limited at 
best, as no landfills in the United States accept dloxin-
eontaining wastes and no vendors were found to treat this waste 
type. 

since liquids and other concentrated industrial wastes have been 
removed from the NEBD, ZW and' TML by EPA and the PRPs, the 
capping alternative is enhanced. 

U.S. EPA guidance provides for the combination of medium-specific 
alternatives during the detailed analysis phase of remedy 
selection, if comprehensive options are found to address all 
potential site threats, then the Agency may propose site-wioe 
remedial alternatives. Remedy•selection in the Feasibility 
Study ahtioipated completion of the removal actions, and the 
site-wide alternative was proposed as a remedy. Chapters 8 and 9 
of thai Feasibility Study describe the transition from the 
comprehensive list of alternatives to the site-wide alternatives. 

As part of the combination of alternatives, the process options 
evaluated in the detailed screening of alternatives for the 
Rasmussen groundwater were combined to develop a site-wide action 
alternative for the contaminant plume. Page 8-5 of Volume I of 
the Feasibility Study describes the combination of groundwater 
remedial alternatives. 

Subsequent to the completion of the Feasibility Study, a 
supplemental soils investigation in the FDSLD, completed in early 
1990, provided additional information as to the nature and extent 
of the contamination in this area and led to differing 
conclusions with regard to the preferred alternative. The 
Remedial Investigation led the Agencies to conclude that soils, 
particularly in silty lenses throughout the unsaturated zone in 
the PDSIiD, were contaminated with PCBs and other organic 
contaminants. Based on these facts, remedy selection efforts 
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vera focused on actione which would prevent the coijtaBinantB, 
shown to be in the intervening FDSLO layers, froa nigrating to 
the groundwater, while providing a level of protectiveness for 

' the other three soils areas of concern. Excavation and capping 
options'were explored along with the non*-excavation and capping 

QT) options. The acconpanying groundwater remedy included re-

g injection of treated groundwater via recharge wells rather than 
seepage basin reintroduction, due to the lack of space remaining 

^ if the eoile capping remedies were implemented. Recharge wells 
g were found to be less costly than seepage basins, when used 
•r4 purely for the reintroduction of treated water. 

The 1989/1990 supplemental soils investigation of the PDSLD 
^ showed that the following conditions exist in this area: 
S 
3 * The unauthorized sand and gravel miiiring from this area 

in 1987 bad taken with it some contaminahts from the 
unsaturated soils. 

* No PCBs were determined to exist at depth in the PDSLD. 

* PCBs wore not found in the PDSliD soils at 
concentrations significantly exceeding 1 ppm. 

e " Contaminants such as chlorobenzene, ethylbenzene, 
toluene, xylenes, l,2'-dichlorobenzene, and 1,3-
dioblorobenzene were found to be within the 25-foot 
zone above the water table in the PDSLD. Contaminant 
levels were highest at or near the water table. 

* Contaminants such as 1,1,1-trichloroethane and 
tetrachlorosthene were distributed throughout the soil 
in the ;^DSU}, but in concentrations telow health-based 
risk levels. 

Although capping options were retained for the soils areas of 
concerrt. as the best overall option and groundwater purge and 
treat. was retained for treatment of the groundwater plim, 
modifications were made: to tailor the options based on the new 
information; Modifications include: 

* The cap would not be effective in containing the 
remaining contamination in the IH and PDSLD areas since 
it is concentrated in the soil profile just above the 
water table, and would continue to be a source of 
coihtamination to the groundwater as the water table 
.fiuetuated. Direct contact with the surface soils of 
the PDSLD and IH areas is no longer a concern, so the 
ohp would not be necessary for those areas. The cap 
should cover the THL including the NEBD, to prevent 
fuller infiltration, and direct contact with 
contaminants. 
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* ReJr.troduction of treated groundwater cogld now be 
achieved more cost effeetively through seepage basins, 
since this oysteai, when located above the IW and PDSLO 
areas, will serve the dual purposes of 1) 

• reintroduction of treated groundwater and 2) flushing 
of contasinants through the luuMturaced zone to the 
groundwater, and toward the extraction veils. Ihis 
will create a closed-loop groundwater traatnent systen. 

These considerations resulted in different cost estimates and 
remedy descriptions in the Proposed Plan than were prasented in 
the Feasibility Study. Capping cost estimatas (below) have been 
modified some since the issuance of the Feasibility Study to more 
accurately reflect the amount of material required for each cover 
type and areal extent. The groundwater cost estimate has also 
changed to Include seepage basins Instead of injection walls. 
Cost estimates do not reflect any future drum disposal which may 
be required. Drum removal will add roughly $1,000 per container 
to the overall cost of each of these options. However, costs are 
comparable for all of the capping alternatives. 

Design studies show that for all of the capping options 
considered, the Rasmussen cap^ will extend onto the Spiegelberg 
property. This is necessitated by cap design criteria involving 
slope for drainage and erosion control. Terracing may be designed 
into the selected alternative to control the overflow onto 
neighboring properties. 

Description of Site-vide Mtemativee 

The site-wide remedial alternatives described below, 
evaluated in the Feasibility Study as Alternatives 1 through 7— 
viW/Alternative l being the Ho Action Alternative for the soils 
areas r Alternatives 2 through 5, variations on the in-place 
calling alternative; Alternative 6, the Ho Action Alternative for 
groundwater; and. Alternative 7, a Treatment Alternative for 
groiuidwater. Alternatives 8 and 9 in the Feasibility Study are 
pertinent to the neighboring Spiegelberg site, and are therefore 
not addressed in this ROD. 

gPilB 

Site Hide Alternative 1 - HO ACTION. 

Under this scenario, no further remedial measures would be taken 
for the four soils areas of concern to prevent potential exposure 
to, or migration of the contaminants in the unsaturated zone 
soils to the groundwater. Risks currently posed by the 
contaminated groundwater are expected to increase under this No 
Action scenario. Although the site is currently fenced, the 
potential for direct contact with contaminated surface soils is 
not completely eliminated, and the No Action Alternative does 

P-
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notblng to redues the potential for direct contact.with these 
soils. 

Znpleaentation Tine: Nona. 
Capital Cost: Q 0 

Annual Operation and Maintenance (OCM): $ 0 
Total costs V/ 1 Year GUI: $ 0 

o 
9 site Hide Alternative 2 - Clay cap with no further excavation and 
g restricted access. 

S Under this alternative, a Michigan Act 64 cap with a 3-foot thick 
•H clay layer, a uininum of one-foot thick drainage layer and a one-
^ foot thick vegetated soil layer would be constructed over the 
•4 coDbined TML and NEBD areas: of concern. The and PDSLO areas 
S need not bp covered, but nay be partially covered:'ln order to 

provide adeguate north-face, slopes for the two capped areas. 
AccesB: restrictions, such as fencing, would be placed around the 
capped soil areas. Deed restrictions would be instituted to 
prevent future land use. Druas which are currently visible, or 
tttich are unearthed during cap ioplsnentation, will be disposed 
of in accordance with applicable FedSral and State regulations. 

laplenentatlon Tine: 1 to 2 years. 
Capital Cost: $ 2,940,247 

Aiuiual Operation and Maintenance (OtM): $ 53,043 
. Total Costs w/ 1 Year O&M: $ 2,993,290 

Site Hide Alternative 3 - Clay cap with further excavation and 
restricted access. 

Under this alternative, the PDSIiD area would be excavated and . 
consblidated alongside the north face of the dump. A clay cap 
(as dascribed in Alternative 2) would then be constructed over 
the, cohSoiidated areas. Access restrictions, such as fSnciM 
woUid be-pilacsid. around the capped soil areas. Deed restrictions 

b would tie/;instituted to prevent future land usasV Drums which are 
curxsntiy-yiaibla, or whieh are unearthed during cap 
impiemehtation:,. will be disposed of in accordance with applicable 
Federal aiiid State regulatiOne. 

Implementation Time: 1 to 2 years, 
capital Cost: $ 4,486,019 

Annual operation and Maintenance (O&M): $ 53,043 
Total costs w/ 1 Ysar 06M; $ 4,539,062 

Sits Hide Alternative 4 - Multi-media cap with no further 
excavation and restricted accees. 

Under this alternative, a multi-media RCRA-type cap with 1) a 12-
Inch thick vegetated soil layer on top, 2) a 12-lnch thick 
drainage layer, 3) a synthetic liner at leaet 20 millilitere 

'"I 
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thick, and 4) a 2-foot thick layer of conpacted olay with a 
permeability of lE-07 cm/Bhc or less would be constructed over 
the TML and HEBD areas of concern as they now exist spatially on-
site. Access restrictions, such as fencing, %rould be placed 
around the capped soil areas. Institutional controls, such as 
deed restrictions, would be instituted to prevent future land 
UMB. Drums which are currently visible, or which are unearthed 
during cap implementation, will be disposed of In aocordanoe with 
applicable Federal and State regulations. 

Implementation Time: 1 to 2 years. 
Capital Cost: $.4,946,285 

Annual Operation and Maintenance (OSM): $ 200,000 
Total Costs W/ 1 Yser O&M: $ 5,1,46,285 

Site Wide Alterr.ative 5 - Multi-media cap with further excavation 
and restricted eccees. 

Under this alternative, the PDSLD area would be excavated and 
consolidated alongside the north face of the landfill. A multi­
media RCRA-type cap with l) a 12-inch thick vagetated aoil layer 
on top, 2) a 12-lnch thick drainage layer, 3) a synthetic liner 
at leaat 20 millilltera thick, and 4) a 2-foot thick layer of 
compacted clay with a paxmeability of lE-07 cs^eao or lees would 
be cohstructed over the consolidated areae of concern as they now 
exiet spetialiy on-^eite. Access restrictions, such as fencing, 
would; be/pieced around the capped soil areas. Institutional 
controls, such as deed restrictions, would be instituted to 
prevent future intrusive land uses. Dxums which ere currently 
visible, or which are unv^irther' during cap implementation, -i-fZ 
be disposed of in accordance with applicable Federal and state 
regulations. ' . 

Implementation Time: 1 to 2 years. 
Capital Cost: $ 6,491,669 

Annual operation and Maintenance (OfiK): $ 200,000 
Total costs w/ 1 Year OfiM; $ 6,691,669 

Additional Notes on Capping Options 

Alternatives 4 and 5 (multi-media caps) reduce surface water 
infiltration by 99 percent, while Alternatives 2 and 3 (clay 
caps) reduce infiltration by 95 percent. 

The cost estimates for alternatives 2, 3, 4, and 5 do not include 
removal of drummed wastes which may be encountered during 
excavation. Drum removal will add on roughly $1,000 per 

a;- cohtelner to the overall cost of each of these options. 

Yf-
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growndwatiar 
Site Hide Alternative 6 - HO ACTION. 

Under this alternative, no; further reasdial neasures would be 
taken to remediate the groundwater. Current groundwater 
contamination would not be; addressed, the contaminants would 
potentially migrate off-site, and pose an endangerment to public 
health and the environment. 

Implementation Time: 
Capital Cost: 

Annual Operation and Maintenance (GUI): 
Total Costs V/ 1 Year O&M: 

1 

Site Wide Alternative 7 - Treatment 

None. 
! ® 
$ 0-
$ 0 

This groundwater treatment.alternative includes: 
* extraction of groundwater to capture and halt the flow of-

the plumes. 
* removal of heavy metal contaminants by chemical 

precipitation followed'by pH adjustment (if necessary). 
* remoyhl of aevera'l organic contaminants, includiitg ketones, 

by a biological treatment system. 
* removal of residual organic contaminants via air stripping. 
* further removal of residual organic contaminants via 

granular activated carbon (CAC) (or other carbon adsorption 
methodology, if necessary). 

* discharge, of treated water to the groundwater via a seepage 
basin:situated over the IW and PDSLD soils areas of concern. 

e . ^ouhdwater monitoring through a system of wells to assess 
the effectiveness of the system at: 

• halting the imitation of contamination. 
* reducing the levels of contamination in the soils 

and groundwater, over time. 
* a process effluent sampling pro^am to aid in determining 

the effectiveness of the.remedy. 
* fehcihg.and deed restrictions, as necessary, to ensure the 

integrity of the remedy. 
* Residential well sampling will be continued, in conjunction 

with that called for in the final remedial actions at the 
neighboring Spiegelberg Superfund Site. 

The final processes to be installed for groundwater cleanup will 
be determined by treatability studies during design. 

Since contamination has been confirmed in the location of 
groundwater iaonltoring well RA-KH-27, groundwater will need to be 
purged from-^is location and will need to be manifolded into the 
treatment system feed supply line for treatment prior to 
discharge. 

m: 
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Implementation Time: Minimum of 5 years. 
Capital Cost: $ 2,740,000 

Annual Operation and Maintenance (OUf): $ 4,580,000 
Total Costs V/ 1 Year 0£M: $ 7,320,000 

ro . ' 
lliis groundwater treatment alternative would, initially cost 

^ roughly $150,000 less if injection wells were used rather than a 
seepage basin for re-introduction of treated groundwater. 

The reinjected water from the treatment syste|^ will not contain 
contaminant levels in excess of the levels specif ied in Table 1, 
and the system will be designed as a "closed loop" so that 
contaminated groiuidwater will not migrate off-^site. The ultimate 
goal of this treatment option is to reduce groundwater 
contaminant levels to that which are protective of public health 
and the environment, based on the potential for groundwater use 
at the site, The goal of flushing for the POSLD/IN soils is to 
reduce contaminant levels to that which will not continue to 
adversely impact the groundwater resource. This is discussed 
further on in the sections entitled "Attainment of Goals" and 
"Compliance Points". 

TrSatment system sludges generated on site will be tested to 
verify their characteristic nature and properties in order to 
determine if they are subject to the BCRA Subtitle C 
reqdirenents, including the Land Disposal Restrictions (LDRs), 
other pertinent regulations. -Those sludges which are not subject 
toi the RGM requirements will be disposhd of on-site, or at a 
landfill meeting applicable Pederal and State regulations. Those 
sludges identified as RCRA hazardous wastes, will be processed to 
ensure compliance with LDR treatment standards, prior to disposal 
at a ROEtA licensed landfill. The activated carbon will be 
regenerated off site at a permitted facility. A monitoring 
system designed to verify capture of the contaminant plume will 
be Implemented, and will include monitoring of residential wells 
in the area. 

Bimeiii-u- nf Comparative Analysis of the Remedial Alternatives 

The following nine criteria, outlined in the MCP at Section 
300.430(e) (9) (ill), were used to compare the alternatives and to 
determine the most appropriate alternative for remediation of the 
soils; and groundwater that is protective of human health and the 
environment, attains applicable or relevant and appropriate 
requilrements (ARARs), is cost-effective and represents the best 
balance among, the evaluating criteria. The paragraph(B) 
following each criterion detail how the alternatives meet or fail 
to meet; that criterion. This comparison of alternatives 

r : considers the "action" options for soils and for groundwater as 
compl^'ete site-wide alternatives, particularly as they pertain to 
Alternatives 2 and 4. For these two alternatives, the soils 

I action is interdependent with the groundwater seepage basin 
I..'".' 
I;. 
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alternative. For Alternatives 3 and 5, idiich inclvide excavation 
and consolidation of waste areas, the groundwater Alternative 7 
would include the loss-costly reinjection well process option. 

1. overall Protection of Huaan Health and the Bnvlronnent 
addroMses whether or not a reaedy .provides adequate 

^ protection and describes how risks are eliainated, reduced 
® or controlled through treatnent, engineering controls or 
^ institutional controls. 

UJ 

£ All Of the site-wide alternatives considered for the soils areas, 
•H with the exception of the No Action Alternative, provide adequate 

^ protection by reducing risk to huaan health and the environnent 
^ by capping soils available for dermal contact, and by limiting 
£ the potential for further contaminant migration, via 
= infiltration, to the groundwater. Alternatives 4 and 5, multi­

media caps, offer greater reduction of surface water infiltration 
than do Alternatives 2 and 3, the clay caps. Short term risks 
associated Vith Alternatives 2, 3, 4 and S are primarily due to 
diist from construction activities. A health and safety program 
which includes worker protection and dust suppression will reduce 
these risks. 

Alternatives 3 and 5 include further excavation of the PDSLO 
soils and consolidate these soils within the site unit. The 
combination of the non-excavation soils alternatives (2 and 4) 
and a groundwater remedy with seepage basins remove contaminants 
with minimal disturbance, as .compared to the excavation optior.c. 

Although Alternative 4 with Alternative 7 achieves the greatest 
overall level of protection of the alternatives being considered. 
Alternative 2 with Alternative 7 is also adequately protective. 

' Implementation of either of these remedies would greatly reduce 
the present and potential future exposure risks by: removing 
eohtaminated source material through the groundwater purge 
system; decreasing surface water infiltration in the capped areas 
(Inhibiting contaminant mobility); and limiting potential dermal 
and inhalation evrposures to contaminated surface soils. 

The soils No Action Alternative 1 does nothing to prevent further 
contamination of groundwater, or prevent dermal contact exposure 
from residual contamination.: The No Action Alternative 6 would 
not provide protection from existing and potential future risks 
to the groundwater. 

2. Compliance with ARABs addresses how the proposed alternative 
complies with all applicable or relevant and appropriate 
requirements of Federal and more stringent state 
environmental laws (ARABs) and also considers how 
elternatives comply with advisories or other guidance that 

' do not have the status of laws, but that the U.S. EPA and 
the State have agreed should be considered for 
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protBctiveness, or to carry out certain actions or 
requireaents. 

A auimiary of identified ARARs for the soils and groundwater 
alternatives are presented in Tables 2 and 3, respectively. All 
potential ARARs are included in the Tables, which indicates which 

^ ARAto are now Applicable or Relevant anid Appropriate. The key 
00 following the tables indicates whether the ARAR- is cheaical-
g specific (C), location-specific (L), and/or action-specific (A). 
^ As discussed in detail further on in this ROD, the selected 
£ coabination of reaedies will attain all pertinent ARARs. These 

tables list only those identified ARARs necessary for onsite 
^ reaedial activities. In some instances, the rules cited contain 
^ both substantive and procedural or adainlstratiYe requireaents. 
S Only the substantive requireaents are ARARs for'''the purpose of 
S on-site activities. Exaaples of adainistrative or jprocedural 

requireaents which are not considered ARARs include, but are not 
liaited to, reporting requireaents and perait application 
requireaents. < 

The No Action alternative does not coaply with all requireaents 
of the identified ARARs for the contaainated groundwater pluae. 
The aajorlty of the remaining potential ARARs Identified are not :| 
applicable, relevant or appropriate to the groundwater No Action 
Alternative. Adoption of this alternative would not prevent 
further aigration of contaminated groundwater. 

• Both the Federal and State Safe Drinking Water Acts are not 
applicable (the aquifer under the site is not used for a 
coaaunity or non-coamunity public water supply) to the Rasmxtss?;? 
groundwater considerations, but are relevant and appropriate 
since they regulate Haxiaua Contaminant levels ,in drinking water 
for protection of human health. The aquifer of concern here is 
the source of drinking water for the area. Table 11-2 and 
Chapters 11.1.3 and 11.2.3 in Volume 11 of the Feasibility Study 
address ARARs for the Rasmussen groundwater Alternatives. 4 
Alternative 7 will attain ARARs specific to individual component 
actibns (i.e., chemical precipitation, biological treatment, air 
stripping, and carbon adsorption). 

Alternatives 2, 3, 4, and 5 for soils will meet Federal and State 
ARARs, while the No Action Alternative does not coaply with any 
of the identified ARARs for the soils areas. Both the aulti-
aedia end: Michigan Act 64 clay caps coaply with the requirements 
found in the Resource Conservation Recovery Act at 40 CFR Part 
264 et.seo:- Please refer to Sections 9.1.3, 9.2.3, 9.3.3, 9.4.3, 
9.5.3 of Volume II of the Feasibility Study, and Table 9-2 in 
Volume III of the Feasibility Study, for discussions of the soils 
Alternatives and ARARs. 

I., 
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ihble 2 - lions SAiaty SiteHllde Jdte^^^ RaaiBsari Roils Areas for Alterrati-«eB 1,2, and 3 

' AtasnavoniB 2 
.CU)f:CNP 

MaagmnvK i 
BACAVidiai^tiAx CAP 

' nOtBAL ARiiiB 

EaBODRX OntiEina^^ ACT (A and C) 

ROtA 40 CER 264 
Standanfe for o«n^ and 
operators of hazardous 
waste TSD facilities. 

Not an MM 40<C^ 2M.310;40dFR 264.116-117 
REqulrSmmts are hoc applicable 
berai^ BORA haiuardiius was 
placed at the site prior to the 
effective dites. RagulxiaiiGnts 
are relevant and appropriate sinoe 
th^ rhcpdate ciztiiirStancBS 
sufficiently similar to the site. 

40CER 264.310;40C2R 264.116-117 
RBguiranants are not egplioable 
because RCRA hazacdbus vasts was 
placed at the aita prior to the 
effective dates. Rsgulronents ' 
are relevant and appropriate . 
since they regulate clrcuBBtanaes 
sufficiently similar to the site. 

CXBM MR KX (A) 

CM 40 CFR 50 
ITiese regulations 
establish the National 
Primary and Sectndary 
Anbient Air Quality 
Standards for sulfur 
dioxide, particulate 
natter, caitxxi nraioxide, 
ozone, nitzogai dioxide, 
and lead. 

40 CTR 50.1-5>\.-.? 
This reouizonait is 
anilicable since 
air cxi:t4ininants nay 
be emitted. 

HC CER 50.6 • 
Itegairanent is applicable since 
oonstzuction operaticns vould toe 
subject to the TSP standard 
(150 ug/ta - 24 hour aiutage). 

40 CER 50.6 
Reguirasent is applicable since 
excavaticn and oenstzuction 
cperatioiB trauld be subject to 
the ISP standard (150 ug/tai - 24 
hour average). 

axxncnaBa. SWBK JM) isMaH ACT (A) 

OSHA 29 CER 1910 
Oocupational safety ard 
health standards adopted 
to provide safe or 
healthful enploymait. 

Not an AMR 29 CER 1910.120 
Ragi^raMt is applicable since cap 
uuifeirucitlon operaticns would take 
plaoa at a hazardous waste site 
designated; for cleam^. 

29 CFR 1910.120 
naguiranant is applicable since 
excavation and'ocnstructibn 
cperatione would take plaoe a 
hazardous waste site designated 
for cleang>. 
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A^-ka (A) 

bSHA 29 cm 1926 
Re^atiom s^ forth 
the s^ety and he^th 
standfflrtb for 
ccnstruction and zielated 
activities. 

NotanMUR 29 Cro 1926 
negiiiraimt is applicable for all 
crMSlte bnistricticr) related 
actdldtieO. 

29 cnt 1926 
ReguixeDent is applicable for all 
oirsite construction related 
activities. 

siMSMnB 

noMnxB want nMCOBa KT (A) 

H»WA - ACT 64 
Regulations containing 
standards for generators 
and transporters of 
hazardoiB waste and 
oMiers and operators of 
TSDFS. 

Not an ARAR mC R299.9619(5);R299.9620(2); 
R299.9611-9612 
RBqulrasente ate not afpUcable 
becaute WMA hazardous waste was 
placecl at the site prior to the 
ef feddve dates. Reguirements are 
relevant an) apppopriatB since they 

Blinllar to thS Site. 

MAC R299.9619(5)iR299.9620(2); 
R299.9611-9612 
RBgulrenents are not applicable 
because WHA hazardous waste was 
pHaced at the site prior to the 
effective dates. 
RaquirenEnts are relevant and 
appropriate since tliey regulate 
circuiaBtancMs sufficiently 
similar to the site. 

MS Runnoi acr (A) 

APA - ACT 348 
Rules ccntaining 
emissions limitations 
and prohibiticxis for 
particulate natter, 
fugitive dust, and incs. 

MAC R336.1901 
Reguliteent is 
aiplicable since air 
cohtaiiiiiiants nay be 
emitted. 

MAC R336.1371-R336.1373 
Raquitenents are applicable since 
ooiistructiai operatlcn at the site 
are potential soutoes of fugitite 
dust. 

1 

i 

MAC R336.1371-11336.1373,R336.1901 
11336.1301tR336.1331;R336.1702 
These rsguitenents are applicable 
since esecavatian and donstzuction 
operations at. the site are 
potential BOUTCJGS of fugitive 
dust. Dccavation operation would 
be subject to State standards for 
oidsEions of WCh and particulate 
matter. 

• • 
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a anl Bk MCT (A) 

SESCA - ACT 347 
Regulations prescribing 
the requirements for 
soil erosion-and 
sedinentatioh control 
measures and procedures. 

Not an ARAR MM: R323.1701-R323.1714 
ReguirelaM are applicable since 
cx»isUuctiqn operations would 
iiivoive earth daiigeJ and the 
potential for soil erosion. 

mC R323.1701-B323.1714 
Rbguiremaits are applicable ainoe 
excavation and ocnstxuction 
operations vould Involve earth 

soil erosicn. 

raOBT UN! (A AID L) 

HOJV - 257.722 
Rules governing the 
rediK;y.on of naxinum 
axle loads during the 
jDeriod of ttarch - May. 

Not an ARAR Section 257.722 
Requinaient Is applicable slnoe 
neterlals could be transported to 
the site fron Hardi to ftiy. 

Section 257.722 
Reguirenant is applicable since 
mterLals could be ttanspoited to 
the site from Muxh to Hay. 

mHOWL nz. jcr f A) 

HINEKAL WE3X ACTT 315 
Rules describing the 
permitting leguirenents 
for drilling trine, 
storage, disposal, and 
test veils. 

Not an ARAR MAC R299.22U-R299.2229 
Reguiments are applicable since 
mnitcring veils irill be installed 
up and dovngradlent of the capped 
area, as part of the groundveter 
BBnitorlng reguireDeits 
(R299.9612). 

mc R299.2211-R299.2229 
Regulrsiaits are applicable since 
monitoring wells will be installed 
tp and doungzadient of the capped 
area, as part of the gioizxlwater 
nonitoring reguizegents 
tR299.96li). • . 

anciES ACT (L) 

ENJANGStED SPBCIES ACT 
Rides contain a listing 
of the fish, wildUfe, 
and plant species that 
have been determined to 

Not an ARAR MM: R299.1021-R299.1028 
IhesB xequirenents are applicable 
SITXB one. threatened species, tte 
Ee.'^tarn 5^ carter (Anmccypta 
PC. 'lucida}, and one spedai • 

MAC R299.1021-R299.1028 
ihese zeguizcnents are a^licable 
since ope liireatenad ^scies, the 
Ebstern Shnd Darter (Amnocrvpta 
pelluclda), and one special 

to be erdangeied or 
threatened. 

cc'.cecn sp^es, the IXarf 
HacLt-berrv (Oeltis tenhifolia). 

near ttie site. 

concern epecies, tbe Dwarf 
Hadcfaerrv (Oaltis temifolial, 
bai« been r^rted to oocur on or 
near the site. - | 
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IfliiliHjH ACT (A AW C) *** 

MWqV - ACT 245 
Statute and ; 
protect gieiiiiiQteir 
tespiirc«.^'fiOT; 
ihji^io^ Bdhstarkes and 
provide" for tte 
non-degtadaticn of 
growdwater. 

nK^jiiriS ' . 
-sinde 

irijiafctlpiiii 
£^\hazact|bi» : 
leac^^; imdd 
o^rtJnue toi i^^tcate 
towiiil''^njtiidmt^. 

Sebtdion 323,6(11 MM R323.220I et. ^v.••••,".• -' • 
tequirBnent because 
hazdrd^in the. 
scdih:^^cii''in^ di£^ to'the 
^ipunchjater. RoiiEidy prevents sudi 
diiscKac^. 

Section 323.6(1^ MAC R323.2201 et. 

^^ilrensnt is applicable faeoaiEe 
tazaidbus substances exist-in the 
WilB thich nay diachacge to the 
grounduater. Renedy prevents such 
dischaxge. 

iiraiaa^^ 

EKVntCMMENrAL RESPONSE 
ACT Rinfj? 
Rules describe cleanup 
criteria for respmse 
activities. 

Mu: R299.5M1-
R2».5727 
itets 6 and 7 of the 
^ 307 Rules provide' 
that rdHadlal actions 
be [sotei^ive of 
public hraith, safety, 
affd ifeif^ a^ the 
the' .Qiyinnnent. and 
natural zesipitrdes and 
the attalin^nt of 
cleaiit^ ststiitiids 
unid^ lype A, B, or C 
cleanup: iSrts 6 and 
7 are the 
xeni^^ ac^oh. 

HW: R2$9:5W1 Farts 6 and 7 of the 
Act :iQ7 Rui^ provide tlat 
ranediai abtdto be {snhective o£ 
l^lic'health, selfety, add welfare 
aid t^ siivlrOnient and liatwal . 
resOiiideB, and tiie attaipitent of 
cleanup Standacds under A, B, 
or C cdeaniq). Farts 6 and 7 ace 
ARARs fcr the resBdial actlcn. 

MAC R299.5601 R299.5727 lert 6 and 
7 of the Act 307 Rules provide 
that rapedial actions be ' 
protective of publio health, 
eafety, and welfare and the 

and the attalnnent of cleanup 
standaxds inder lype A, B, or C 
cleans. IWB 6 and 7 ace ARARs 
for the renedial actioi... 

***. 
The State has identified Michigan Act 245, Pact 22 Rules as an applicable ARAR-,- The United 
States disagrees that Act 243> as interpreted^and applied by the State in this matter, is an 
ARAR. This issue is the subject of Utigatioo in U.S. v. Akzo Coatings of America, appeltace 
case numbers.89-2902 and 89-2137. 1 i 

: -V. I 
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KaraNknKR s 
MCAVMEKlvilii^ CAP 

jKsqaat axakncnm 

RCRA 40 CFR 264 
Stamdards for cwiers and 
operators of haziitdisus %este 
TSD facilities 

40 CFR .264.310M0 CFR 116-117 
Reijuixei^te 
b^^ . 'RC^ hazidldous' v was 
piap^ at tte ̂ te prior to the 
c^febrive da^i RraiiJteBiaits are 
relevant and approirlahe since they 
regulate situations and 
citicutetanoes. 

40 CFR 264.310:40 CFR 264.116-117 
ReguLienents are not appiicable beoauae'RCRA 
haibatddw waste was placed at the site prior to 
the effecti've dates, nequizesents axe relevant 
and qpptcpriate since th^ xegulate 
cixciaiStanixs sufficiently sirilar to the site. 

' CXJDM MR Mar (A) 

CAA 40 CFR 50 
These regulations establish tha 
National Priwary and Second^ 
Mrbient Air Qualily Standards 
for sulfur dioxide, particulate 
watter, carbon ncxvxide, 
ozme, nitrogen dioxide, and 
lead. 

40 CFR 50.6 
Requir-cnEnt is applicable since 
oonbtiucticn qperations would be 
subj^ to the ii^ standard (ISO 
ug/tn - 24 hour average). 

40 CFR 50.6 
Rec]uijmBnt is applicable since eacavation and 
ccnstzuction cperations would be subject to the 
TSP standard (150 ug|/tn - 24 hour average). 

OOOnOKlM. SAFKEX AN} KH LSH ACT (A) 

OSHA 29 CFR 1910 
Occupational safety euad health 
standards ad^ited to provide 
safe or healthful enploynent 

29 CFR 1910.120 
Regulrenent is applicable since cap 
oonstxiiction operation would take 
place at a heiziurdous waste site 
deri^nated for cleamp. 

29 CFR 19ip;i20 
Reguizenent is applicable since excavatlm and 
constructibi cperations vrauld take place at a 
hazardoiE w^te site desi^iated for cleamp. 

OSIA 29 CFR 1926 
These regulations set forth the 
safety and health standaids for 
construction and related 
activities. 

29 CFR 1926 i 
Reguiranent Is applicable for all 
onTsite oonsticucrion related 
acrivlries. 

29 CFR 1926 
Requirenent is applicable for all on-site 
ccnstniction related activities. 
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o^ls 2 - 6 

AISERMKEEVBS 
BXAVAOixavMi^ au> 

i • SnOB ffiRRs 

HiyzARDite WCT ' 

HVWA - ACT 64 .. 
Regulations cxnta^ing 
standards for gerieratcn and 
transporteins of tiazanjbUB 
eind ovners and opefatocs of 
hazardous waste TSOFfe. 

MAC R299.9619(5J ;R»9.M%(2); 
Riagulreiinients ta» libt ^ipllcable ' 
hemiEie lfiii hazard^ 
pLabed at tA] sits jprlor to the 
effeidbive dates. Raqiulrcnaits axe 
raievuit and ajpiniriaits since they 
rsgulsta cixtiuneitanoes sufficiently 
sixDilar to the site. 

MK R299.9619(5);R299.9620(2):R299.9611-9612 
W^ireaeiiLs aore not applicable because 1M!A 
hazardous waste was plaoed at the site prior to 
the effective dates. ReguireBents are relevant 
and appropriate since they regulate 
eixcuBstances sufficiently similar to the site. 

Kot rcamam ACT (A} 

A?A - ACT 34B 
Rules containing emissions 
limitations and prahlbiticns for 
particulate natter, fugitive 
dust, and VOCs. 

mC R336.1371-R336.1373 
Requlxanents are applicable since 
oonstxucticii opratichs at tte site 
are potential HOUTUM of fugitive 
dust. 

MAC R336.1371-R336.1373;R336.1901; 
R336.1301;R336.1331;R336.1702 
Beguixensnts are appllcablB since excavation 
and censtxuction cpexations at the site are 
potential sources of fugitive dust. Bccavaticn 
cpexations wsuld be subject to state standaxds 
for enlEsions of VXB and particulate matter. 

sou. EHBICM SHDinOKELUf OOflHa. iCX fA) . 

SESCA - ACT 347 
Regulations prescribirq the 
rsquirenents for soil erosion 
and sedinentaticn control 
measures and procedures. 

MAC R323.17pi-R323.1714 
RegiiixeBents are applicabiie since 
construction opezatlcns would 
Involve earth changas and the 
potential for soil erosicn. 

tnC R323.i701-R323.1714 
Reguixem^its are applicable since excavation 
and cagtruction operations would involve earth 
ctanges and the potential for soil erosicn. 

TnOBT Ul» (A MO L) 

MOA - 257.722 
Rules governing the reduction of 
maxiJiun axle loads during the 
period of March - May. 

Sectiwi 257.722 ' 
Raquirenent is applicable since 
naterlals could ve transported to 
the site from ft rch to May. 

Sectlm 257.722 
Requixenent is epplicable sinoe trsterials could 
be transported to the site fron March to my. 

. 
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ttaaomniBs 
E*DiSM!aiOK»tilH-«niA OP 

• ^ f AGP W 

MINEXWL HO^ rci: 315 
Rules desdrib^ the ps^tting 
rajuixeiji^ts for drilling brines 
storage, disixs^, 'end 
wells. ' 

tKiaM.2iLi-r^.22i9, 
ete elnoe 

ttnitic^rliiig installed 
ddwihgn^^ thSi.caiiiEd, 

dm, 63 !>»• -at-.grrtitiiiater 
niixdboring rttiiiiraiDei^ (82^.9612). 

HK 11299. 2211-R299.2229 
;tesa najutgwgenta ate aprilcatole sim 
nbnltpcii^ wIlB will be installed n^and 
dottngtadient of the <Mmwd 0X33, BS gurt- of the 
gnxMiater monitoring xequireoents BC299.9512) 

acP(l.) 

ErCAKSKB) SH-L'itS ACT 
Rules cxhtain a listing of the 
fish, wildlife, and plant 
species that lave been 
determined to. be endangered or 
threatened. 

mc R2^.1021-4^.1028 
Ragaireaaits ax^ a^ilgn 
sinpe One threater^ ̂ pet^es, the 
Ou^ Hhddieirty (I 
pmueida),and " oonoetn 
specira, the pwexf ttgddKRy' iceltls 
tairriifolial, have b^ nyutt^ to 
oocur oi or near the site. 

MAC R299.1021HS299.1028 
Requixensnt axe applicable since one 
threatened species, the Eastern Send Dexter 
CMiocarvpta pfflhrJ*!). and one ^pecilad oonoetn 
apOcIS7u» Duexf Hatddetry (Oelt±3 
tertnlfolia). have been tainted bo OMCut cn or 
near the site. 

MozsnaN «KSR HgoBOB uwuaaujw xcr (& MD c} 

MWCA - ACT 245 
Statute and niles protect 
groundwater resources from 
injurious stXistanaes land 
provide for the non-degradatlcn 
of groundvater. 

Section323.6(l) MAC R323.220lBt.8BCl. 
Reguirement is applicable because 
hazardous substances exist in the 
soils ^lich nay discharge to the 
grbundweter. Renedy ptewiits sudi 
discharge. 

Secticn 323.6(1} mc 1O23.2201 eb.sea. 
Requirenent is applicable because- hasardous 
siistances exist in the soils tdiLdi -isif 
discharge to the groiathater. Benedr prevents 
such discharge. 

State has identified Michigan Act 245, Part 22 Rules as an applicable ARAR. The United States Hi that 
Act 245, as interpreted and applied by the State in this matter, is an ARAR. This issue is the- subject tK 
litigation in U.S. v. Akzo Coatings of America, appellate case nuthers 89-2902 and. 89-2137. 
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. , MwiikmHBM- mameg rcr FDLBS (A MO C) 

EWlKCNMENrAL RESPOtCE fCt RULES 
Rules describe cl^riup. criteria-
f bir 'Tbspb)"'ise''"ac^Vi"tA 

if •' ' •••;yc 

Mfe::5B99i^i-:«2^i 572?} feirts 6 SmA i 
7 of the Act 307 Rules prmdde that 
renEdial "actions be i*t*ectivB of/r • 
pi^Uc health, ss^ety, and 
aria the envirorBiErit arrf ratural? ;"' • 
reaputo^/:^^^ ' 
bf.'cleian^lsta^^ 'A,, ' 
B, or C cdeairiup. mrts 6 and 7 ate 
MUiRa for trie reIBaU^a K i 

MSd R^9. Parte 6 arid 7 of tte 
Xct j}^ thrit itenridial acU he 
imtep:ive>9f;'pd0Uc.''ne^ . 
i^ifarie;-"arid;the'eri/fr^^ hatariiel: 
resburibiBS i . t^/'.'attriijnDeht'' of - bleanqp 
staridaitb ririder i^pe A, B, or e cleanup^ Pirts 
6 and 7 lire A»^ for the renedial action. • 

' •': • ^ v:.<s.f.^".>:>>:^\^ 
• "••"• ;,V*>•';• ^ ^'-'••^lt'^'•••••;.C.• 

•:;v ^rV-'.' 

*'"V/;^^.'^-•^••'•-v• . '> >•* •.'. 
".s-^ "vv ^:v 

.V 

"'i' jk* -V'." ijvu. -<^"\X*.;*l V 
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BCSA 40 CIR 268 
Land dlaposal 
inastxictlons. 

n jvaxiai JusmMEiaB Kasmmv; 

HBaouacg oacaMMoai MO HBEXRsar ACT (A am c) 

Not An ARAR 

tS3<A 40 CFR 264 
Standards for 
oun^ and 
operators df 
hauicdouB wasta 
ttsatoSnt storage 
am 
faelilt 

RCRA 40 CFR 263 
^fcahdaxds 
applio^e to 
tran^piact^ of 
haizardbus-waste. 

iV^AO CFR 262 
Standard-

to 
of 

hazankxis waste. 

Not an ARAR 

Not an ARAR 

Mot an ARAR 

40 cm 268 SubtiUe C 
RagulreBnrt is anaicable since 
cieaiicel sludges uili noad to ie 
1X3J> tested for troper disposal. 

40 an 264.94; 264.100 
ihese requireaents ara not 
anplieable sinoS grcunAater is 
not cantaminated RCSA 
hazardous waste. iSguirenents are 
relevant and ai:isQpfiate'liinoe 
they 3ragulatB clxaaetames 
sufficiently sMlar to those et 
the sits. 

40 cm 264.301; 264.303-304; 
264.310; 
40 CFR 264.91-100; 264.Ul; 
264.116-117 
RCStA hazardous waste (chesdcal 
precipitation slu^) would be' 
placed in a landfill, and oovered 
with a cap. dharefcre, these 
requirenents are applicable. 

40 cm 264.271; 264.273; 2i,..,;, 
Ihese requirenents are not 
applicable since noh-RCRA 
hazztidous wastes (bio treabnent 
slui^) would be land treated. 
Requirements are relevant and 
mxopriate sinoe they regulate 
circtogstanpes sufficiently eiwilar 
to those at the site. 

40 cm 263 
Transfer xequiroaents are 
applicable for all off-site 
Shipnents of hazardous waste 
(cdiaaical precipitation sludge). 

40 cm 262 
Hazardous waste generator 
requironents would be applicable 
for all hazardous wastes 
transported of£-site (chonical 
Precipitation (sludge). 
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m Ksm laaaaBONB raomOMr AUBBOKCXVE . 

swB nanoMs wmiR kap cc) 

SOA 40 CRt 141 
Rsgulaticns to 
pcotBCt luifl&n 
health CroB ' 
drtiOdhg watar 
aoRtaminenta. 
BstabilAiK KXB 
and YEIXSB. 

40 CRt Part 141 
ttaguiranent is not 

aquifer mOtc the 
Bite is not ised to 
supply a aanamity or 
noranaunity water 
ayataa. Requirenant 
is relevant and 
appcqprlate sinoe 

cimwHtanues 
sufficiently siBilar 
to those at the site. 

40 CT Part 141 
Raquiranent is not appllraible 
sinoe the aqjlfer mder the site 
is not used to sqpply a ocsoiynity 
or nufojusmity water systos'. 
Raguiroaent is ralsvant and 
appropriate ainoe it regulates. 
circuBstanses sufficiently 
Bianar to those at the site. 

OBM JOS JICI (A) 

OA 40 CFR 50 
RequiroDentB 
estahilahtbe 
Nation^: binary 
;4^'HiSoxhdaxy. 

CMaii^'Standards 
0i:§iaidiiig 
tiling# 
particulate natter 

Not an AlWR 40 CFR 50.1-50.12 
Rejuircaents are applicable since 
aBissians free the traatnant systoa 

Secondary Anbient Air Quali1;y 
Standards. Construction activities 
would be subject to tba TSP 
standard. 

ocnsMiiaiu. SNFEH MD Hraura (A) 

OSHA 29 X311-1910 

eaf^v: and heal^ 
' etindaihis':-''adpp^ 

tiaopiwliaa safe or 
h^thfiil 
ei^loyn^. 

Not an MAR 29 C3R 1910.120 
Requiranent is ^licable since 
construction operations would tate 
place at a hazardous itaste site 
designated for cleanup. 

OOODRKnOAL SMSR AID HDOJIH (A) 

0^ 29 CfR 1926 
Regulations set 

• forth-ther-safety ' 
airiltealth 

. Btaiidiuds f or 
«nstracdi.cn 
activities. 

Not an ARAR 29 CFR 1926 
Reguirenent is oppli cable for all 
on-site oonstructicn related 
activltd.es. 

P;"' 
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njr- 49 OR 107 
PtmcxibBS the 
propadana , 
util£»a by the 

xtTUi^art^ticn 
Bureau, OW 
ahdVG^/^for 
tzerigpart oC 
tiataScua-
nterlBls. 

Hot «i ARAR 

DCrr 49 OR 171 
QDritiid»'';9met^ 

raguiatiohB^ ;-and 
^Mtiora. 

lj.aiM^^ui^La|^jpn:p( 
ticoit^bua/-^ 
aelerialev 

c".'T.Vs^X!K'.--'j -r; •. • 

Not an ARAR 

49 OR 107 
Raquizenent Is applicable sinoe 
hezardouB westas (chenloal 
precipitation slu^) tnuld ps . 
tzansinrted to an of£-site 
diapnenl facility, . 

49CFR171 
Requirenent is tq^plicabie since 
haizaxdaus WBBtes (chanical 
precipitation sludcre) would be 
transportad to an off-site 
disposal facility. 
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MO AcmH AiasniRxniB TBSXDBIT AIRBancrtVE 

snoBAmite 

n iZMOOCB msrns MAHAGEM Off ACT (A) 

mUK - Act 64' 
Segulatiaw 
ocntaininj; 
standuils for 
gerieiretcra and 
transparteis of 
haz. waste, and 
ownexE of TSn&. 

Not an ARM MAC R299.9612 
RBguiraBBnta an not appliouae-
sinoa gronkiBter la not 
oontimtnated witl> HMA waste. 
Ragulzeaents.an relevant and 
appropriate since they regulate 
drcuntanoes sofficiently 
sinliar to ttaae. at the site. 

MAC I(299.9602-9604;4 
R299.96U-9613 ;S299'.961^9622 
ReguinDente an t^icatile 

cause MM waste (choaical 
precipitatlan sludge) would be 
plaosd in a aqped landfill. 

MAC B299.9301-R299.93U 
Hazardous waste generator 
regulroaents would be applicable 
for all wastes txansportad 
off-site (choiical pncip. 
slulga). 

MAC It299.9404^<299.9412 
Tninqjocter raquireaents are 
applicable for all.wastes 
transported off-site (cheniical 
pceclp. sludge). . 

MAC R299.96ie 
Reguirenerts are not applicable 
since non-WHA wastes (bio 
tzeetnent sludm) would be land 
teaated. ReguiraBenta are 
relevant and apprqpriate since 
they reguiete circunstanoes 
sufficiently similar to those at 
the site. 

AIR Kxurnm ACT (A) 

APA - ACT 348 

Rules containing 
«gti^ions 
limita'^ons and 
pratvibltions 
for paniculate 
matter, fijgitive 
dust, and VDCS. 

Not an ARAR MAC R336.1702;R336.1901; 
R336.1371-1373 
Requirenents are applicable since 
endssicns from the treatment 
system would be subject to State 
standards for VtX2s. Construction 
activities are potential sources 
of fugitive dust. 



'• =- s 

Jp-fe m.. 

[fi"---}.'-

[fS 

mils 3 - ISgs Flse <-
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am. awusKH amoaiiMcicM OMIKI. M3 (A) 

SESCk - tcv 347 
RSsrvlatipra 
prssonbing the 
r«juilniB^irM Sor 
aidQ^-Stieilian 
Vid^^iUvntatian 
cn^trri'iiBBsUras 
and-^pLuaagges. 

Not an MttR mc B323.17(n-R323.1714 
Raquiranants are atpUcable since 
oanBtruction waild involve eartii 
(dianges and the potential fdr. 
soil erosion. 

IIBSriMB (Aandl) ' 

MOA ^ ̂  .722 
^tevicpyiscnlng 
-the'vied^ 
jBodiiiiA-iaiiderla^ 

Not an ARIR Section 257.722 
Raqjuinagent is applieaUe since 
UBSbaa (chsnical poriaci^taticn 
and bio trutaDant slud^) could 

daring the period Margi - Hay. 

'isS 
'-v 

Bi 

m-y:-:' • 

J£T (C) 

•Sn&'.V Mit 399 

(^bnibsinijm 
adtlition to the 
FOdUei^'KU.'' 

)eiC.1025.10601-
R32S.10607 

juiremantB^an not 
iXidibl^.'sinae 

.th(>-';j^tifl. ;I1Qt' uwd 
gjij-iply iij'iViihiiwi 

oci/hcrirdqn^^ 

sincse It 

sinilar 
to tboGe'^at the site. 

KMC'IQ2S.1060l-fi32S.10607 
itaqiilzniiBnts are not applieable 
sinoB the aqulXer undBrlyiiig the 
sits Is not -Osad to sup^y a 
odBBUiity or nonKicniinity wMer 
sysbEn. RBsuiraoant is reHevant 
and anxoiari^ sinoe it 
rsfyilStes ciroaBtanoas 
sufflildsntly similar^ to those at 
at the site. 

Is-: • 

-t'V- • 
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IRDAC vaoaiacr AEasamcraB • 
HHWIiaW IB^Bt miMiHi'aBe m •DSQll ACT (A a ifl C) *** 

CD s 
s 

M4RCA - ACT 245 
llufi Statute and 
rulces protect 
grounduBter 

frcB 
inj^ous 
sutistanoes. Kules 
cnntain Stats 

;y, 

'4 

y 
-k-

. * •. 

iiiSt 
-.k 

s='JJ; v •• : • 

ffe--•-•yy'-: 

uatsr quality 
standards, 
treataant plant 
operatar 
reguirenents, and 
wastsuater 
lepcirtJiq 
rsgirirwcsit^ 
rules also - '-
ispleneitt a uasts 
ef f lusnt ;diBctar^ 
systm dciqint 
vrithilffDES^a^ 
prcwido for tha 
ncrtrdsgp^^ of 
qprpureiet^... 

Saetion 323.6(a) 
RaguireBent is 
applicable sinoe 
in:)uricuB substanoes 
fzcB bazazdous waste 
laecbate would 
oontlnue to adgrate 
through the 
groundwater. 

Section 323.6(a); 
MAC R323.2102-R323.2189; 
R323.2201HO23.2211; 
R323.1251^23.1»9 .. 
Beguizenants aze iqplicame sinoe 
injurious substanoes are 
aigrating through the groundwater 
a waste treateent systoi would be 
oonstructed and operated on-site, 
and the effluent dlecberged into 
the groundwater. 

A. 

neamas iw iMagaaafgp 

KULlBB IBS'. , 
cli^if lootian oC 
sMige'{)r;:MBBta 
trcAtiB^ plant 
'opei^t^; •; I^W' 
also pontain, 
proceduraB for 
panstiuctdqn and 
operation ebd, 
BBiiTrtenanoe: of 
traatwnt plants. 

8513:5831=8533:5333 . 
ABqsdreeiqriie wv gvpliGaUe 
fiiKS a wasiiB traataent: raciiity 
would be oonBtdhKted and qpecated 
m-site. 

MKOtKL IKU. ACT (A) 

KDJiERAL WEaJL ACT • • 
ACT 315 
Rulttdescribing 
the permitting 
reqUiiMBMits for 
dirilltng trine, 
stora^," disposal, 
and te^ wells. 

Not an ARAR »C R299.2211-R299.2229 
RaquirBKnts are applicable since 
extraction, injection and 
nonitoring wells vrauld be 
installed on site. 

iOL 

uy 
My 

k^.. Vf wyr 

Statd has identified Michigan Act 245, Part 22 Rules as an applicable ARAR. 
, The United SUUs disagrees that Act 2A5, as interpreted and applied by the State 

in this matter, is an ARAR. Ibis issue is the subject of litigation in 
U.S. V. Akzo Coatings of America, appellate case nunbers 69-2902 and 89-2137. 
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mnMi. Krass ACT (L) 

NHmL RIVERS ACT 
PidB^ public 

and 
{jKiaiwitS' 
adsloclifial daoaoa 
:dLia'tQ';.thfi- uiwiaa 
dfswlfipn^ within 
tha natiiral zivsr 
dlstxlct. 

SOAIC LAKES AND 
SUR^ ACr 346 
RBgijLla1» all 
actl'^^tiw below 
iaie-hl^ watar 
Biazlcrcn; iiiland 
ia3w: and atxeans. 

1«nXANDS 
HonrnoMvACT 203 
Prt^ti»;*oir the 
preetavation," 
•Bna9«nt/ •;• 
pnrtMCtion and uae 
^.:%tlai^:;'by " 

oertbdn.' 
activitias 
requ^ 
Aiid'Eiq^inQ' -
pmOtiaa ̂  
yiqiaticnii. of the 
ACtii^:-:; 

Not an ARAR 

Not an ARAR 

Hot an ARAR 

Not an ARAR 

Not an ARAR 

Not an ARAR 

BKMCBIBl SFBCnS AGf (b) 

SPBCIES 
;«3r=-2p3£-): v^:''•• 
Riilra /odntiaih a 
liating of the 
fish; wildlife 
;a^%laiit. epniea 
that, have been 
detenii^ to be 
arjaaiigebod..or; 
.thzmtenBd. 

Not an ARAR NAC R299. .rp21-R299.1028 
Requirements lixe ̂ t^licable elnoe 
one threataned ^wcies; the Eastern 
Sand Darter (Aimbcrvpfea taellueidaV. 
and one special oonoern species, 
the Dwarf HajoKberry (fleltis 
tainitclla), have been reported to 
occur on or near the site. 
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uelfaie and the 
epwizanBent and 
liatucU xeecucoes, 
aiid tha' attainaent 
of clsiuiiiq} standards 
undo: 0^ A, B, a: 
C elMTup. tarts 6 
and 7 azs ARARs for 
the raoadial action. 

mCR299.5601 R299.5727 tarts 6 and 
tarts 6 and 7 of the Act 307 Rules 
pirovide that reoedial actions be 
prateetive of pWir health;, 
safety, arid weltare and the 
environaent and natural rasoutces, 
and the attainaent of cleanup ' 
standards under Type A, B, or C 
clMnup. tats 6 and 7 are ASARs 
for the rwiwdial action. 
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The i^ounilwater cleanup standards and soil cleanup .conplianoe 
points chosen for this site (tor all Action Alternatives) are 
based on Section 121 of CERCXA and the NCP. nie substantive 
provisions of Michigan Act 307 Rules, Parts 6 and 7, are ARARs 
consistent with the provisions under CERCLA Section 
121(d) (2) CA)(ii), for the resedial action to be underta)cen at the 
Rasnnissen. site. The Act 307 Rules provide that reaedial actions 

O shall be protective of public health, safety, welfare, the 
g environaent and natural resources (R299.5601(1)). Criteria for 
... Types A, B, and c cleanups within the Act 307 Rules provide for 
£ the derivation of cleanup standards and coaqpllance points which 
•H neet the protectlveness goals stated above. The U.S. EPA and the 

State agree on the renedy and cleanup standards, since the 
groundwater is currently used as a drlnkln;! water source, and is 

£ contaainated, and the soils areas pose a continued current and 
^ potential threat to the groundwater resource, If left 

unrenediated. 

More detail with regard to conpliance with ARARs is provided in 
this ROD under "Statutory Detennlnations". 

3. lona-tenn Effectiveness and Permanence refers to the ability 
of a renedy to maintain reliable protection of human health 
and the environment over time, once cleanup goals have been 
met. • 

Helther of the No Action Alternatives for the soils or the 
' groundwater would be effective long'-term solutions to the 

problems at the site, as they do not address existing or futiun 
site rlSlcs. The groundwater, treatment alternative would provide 
the greatest reduction in the potential for exposure to 
groundiimter contaminants. This alternative is expected to ...Miuce 
contaminant concentrations to the cleanup levels. Estimates 
indicate that long-term protection would be adiieved in 5 to 15 
years r as the treatment system would reduce the concentration of 
contaminants over time. 

• 
Re introduction of treated groundwater through the PDSI4VIW areas 
of : concern, by use of seepage basins, will flush the contaminants 
in the P05LD/IW soils into the groundwater plume, with subsequent 
removal by ground water extraction and treatment system. This 
closed-loop treatment system will provide the best long-term 
protection of the alternatives considered. 

Long term effectiveness would be slightly greater with the multi­
media cap than with the clay cap. Long-term management 
requirements and the consequences of cap failure would be similar 
for each of' the four soils action alternatives. A multi-media 
cap My require a more-involved maintenance program than the clhy 
cap and, therefore, presents greater uncertainty with regard to ^ 
cap failure. 
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4. Reduction of Toxicity. Mobility or Volune Throiiah Traafa5i.f.ii 
refers to the ability of a renedy to seat the preference 
stated in Section 121(b) of CERCIA, for reaediee that 
involve treatnent to reduce peraanently the toxicity, 

f
nobility, or volune of hasardoua substances and 
contaainants. 

^ The groundwater treatnent alternative would nearly eliainate the 
§ toxicity, nobility, and volime of contaainants in the site's 

'yj groundwater because of contaainant reaoval and destruction. 
^ Heavy aetal contaainants are precipitated froa the process 
^ streaa, devatered, stabilized, and disposed of off-site at a 

pernitted facility. The biological treatnent process will reaove 
S most of the volatile and seaivolatile organic cOntaninants, 

including ketones, which are less readily reaoved by air 
stripping and carbon adsorption, The reaalning organic 
contaainante reaoved by carbon adsorption, and are destroyed 
during the off-site reactivation of the carbon. 

Contaainante' washed through the soil by the seepage basins in 
Altematiye 7 would ultimately be reduced in toxicity, nobility, 
and yoltune through treatment by removal in the extraction and 
treatment system. 

The No Action groundwater Alternative does not reduce toxicity, 
mobility, or volume except for the removal of contamination ̂  
natural biological processes over time. 

. m " 

None of the site-wide soils alternatives contributes to the 
reduction in toxicity, mobility, or volume of contaminants as no 
treatment is utilized in these alternatives. 

5. Short-term Effectiveness addresses the ability of 
y. . • alternatives to manage rieJcs during the construction and 

impleaSntation phases, and reduce immediate risks posed by 
the hazardous materials present. 

During the design and construction of the selected alternative, 
the Short-tern risks potentially posed to the commxmity and 
workers oah be effectively eliminated through proper engineering 
measures and protective eguipaent for workers. Altei^ativea 2 
through 5 present similar short-term risks to workers and 
community.. The alternatlveB including further exosvation pose 
slightly'higher risks from dUst e}g>osure during the excavation 
actiyltieB.' Remedial action objectives would be met after 
coiistruction of the Act 64 cap. Alternative 7 should effectively 
address the short-term risks posed to the coimunity and workers 
by conteminated groundwater. Remedial action objectives would 
begin to be met after start-up of the treatment eystfUD. Ongoing 
monitoring of private wells In the community will be continued as 
needed until groundwater cleanup is complete. This criteria does 
not apply to the No Action Alternative. 

K'lV 
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6. iMnlBwentabllltv is the technical and adainisiu-ative 
feasibility of a renedy, including the availability of goods 
and services needed to impleaient the chosen solution. • 

TsChiiical feasibility: The individual technologies used in each 
3 of the action alternatives are conventional and veil documented. 
« Unusual features are not anticipated to be required for any of 

the alternatives but will be resolved during the design phase, if 
S encountered. Potential future actions such.as removal of 
^ contaminated source materials or on-site treatment would be 
^ possible under any of the alternatives. Tbere.^are no differenoes 

in the alternatives' ability to be monitored for effectiveness. 
Ad , ' 

S Administrative feasibility: Alteirnatives 2 through 5 and 
Aitemative 7 are more administratively feasible than the No 
Action Alternatives 1 and 6, since they address the final 
remedial action objectives of the site (to varying degrees). 
Altdrnatives' 2 through 5 require similar coordination between 

. Agencies and other potentially affected interests. The No Action 
Alternative would require substantial ongoing review effort by 
State and Federal Agencies. 

Availability of services and materials: The technologies used 
under each of the soils action alternatives are conventional and 
sliiiilar. Alternative 7 does not require any obscure services. 

* 7. Cost includes capital and operation and maintenance 

The costs of individual alternatives are detailed above. The No 
Action Alternatives have no direct costs associated with them. 
l*he alternatives with excavation are more costly than those 

i without. XDcewise, multi-media caps are more expensive than the 
single-media clay. caps. 

• since the groundwater purge and treat system is being considered 
as an. integral part of the treatment for a portion of the 
cbntamihated soils areas, and for the treatment of existing 
cohtamihated groundwater, savings are incurred by use of this 
procedure. As stated previously, Aitemative 7 costs roughly 
$150^000 more with the use of a seepage basin rather than 
reihjeotiph wells. Aitemative 4, without excavation, costs 
rbiiighlV^$i4'4:;5^ less than Aitemative 5, with excavation. The 
mUiti^medta - cap costs $2 million more than the clay cap, and 
caitmbt be-economically justified based on the marginal 
imprWement in reducing water infiltration. The remedy afforded a;idtiie:^ combination of Alternatives 7 end 2 can be implemented at 

ttle additional cost, while achieving removal and partial 
destinicticn of soil contamination In the PDSLD/IW area. 

"V' ••••' 
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8. SuBainrt Aaenev AeccptaneB indicatas wbathar. ̂ sed on Its 
revlsv of the Peaslblllty Study and Proposed Plan, the 
support agency concurs, opposes, or has no cooment on the 
preferred alternative. 

The United States Environnental Protection Agency and the State 
^ of Hiehigan agree upon the selected reaedy. 

O 9. CoMunltv Acceptance is detailed in-the attached 
^ Responsiveness suinnary. 

Specific comments received from area residents indicate that the 
^ community supports the groundwater remediation program, but would 
^ prefer to have the dvtmp contents either incinejtoted or removed 
s from the site. The residents e)q)ressed a desire''that a financial 

vehicle be establ ished to guarantee cap maintenance in < 
perpetuity. The Responsiveneas Summary givae a detailed list of 
concerns expressed in writing aiid verbally at the piiblic meeting. 

The PRPs generally support the site wide reaedy but take issue 
with .the cap'design details and criteria used to establish the 
chealcals of concern and cleanup levels Indicated in Table 1i 
The FRPs also felt that the capital costs would be much greater 
than the plus 50 percent upper boimd called for in the Rational 
contihgency Plan; 

. TjlB RPBieflY 

ihe preferred alternative for the Rasmussen groundwater plume, 
AltOmative 7, includes the fGrowing process options: 

t .... « 
* extraction of groundwater to capture and halt the flow of 

the plumes. 
* removal of heavy metal contaminants by chemical 

i. precipitation followed by pH adjustment (if necessary). 
* removal of several organic contaminants, including ketones, 

by a::.blological treatment system. 
« removal of . residual organic contaminants via air stripping. 
* further removal of resiaual organic contaminants via 

granular activated carbon (GAC) (or other carbon adsorption 
methbdplogy, if necessaxy). 

* disc^hrge of treated water to the groundwater via a seepage 
basih situated over the IN and PDSLD soils areas of concern. 

a groundwater monitoring through a systen of wells to aseess 
the effectiveness of the systen st: 

' *••• halting the migration of contamination. 
* reducing the levels of contamination in the soils 

and groundwater, over time. 
* a process effluent sampling program to aid in determining 

the treatment .system's effectiveness. 
o fencing and deed restrictions, as necessary, to ensure the 

integrity of the remedy. 
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ReBldentlal veil sanplln? will be continued, in conjunction with 
that called for in the final Ireaadlal actions at the neighboring 
Spiegelberg superfund Site, i 

I 

The final processes to be installed for groundwater cleanup will 
be determined by treatability studies during the design. 

^ Since contamination has been confirmed in' the location of 
^ groundwater monitoring well RA-HH-27, groundwater will need to be 
^ purged from this location and will need to be manifolded into the 
<.9 treatment system feed supply line for treatment prior to 
^ discharge. j 

^ The preferred site-wide alternative for the Rasmussen soils areas 
of concern is Alternative 2, which includes: 
* A Michigan Act 64 clay cap constructed over all wastes in 

the THL and NEBD areas of concern as they now exist 
spatially on-site. This includes: 
• a one-foot thick vegetated soil layer on top, 
e a drainage layer at least 1 foot thick, and 
e a layer of compacted clay 3 feet thick with a 

permeability of 1E^07 cm/sec or less, 
a A groundwater monitoring program established at appropriate 

locations, depths, and frequency, to detect any changes in 
groundwater quality, which would Indicate any failure of the 
unit. 

* Access restrictions, such as fencing, will be placed around 
the capped soil areas. 

* Institutional controls, ^ such as deed restrictions, will be 
put in place to prevent future intrusive land uses. 

* Drums of waste which are .currently visible, or which are 
unearthed *:during cap Implementation, will be disposed of at 
a licensed RCRA facility. 

This, portion of the final remedial action will require long-term 
: >• mahageiment to ensure that the integrity of the capping system is 

not compromised. The access | restrictions and fencing will aid in 
this effort. Long-term management efforts will include periodic 
veil sampling, cap inspection and repair (if necessary), and 
maintenance of vegetative coyer. 

.'r-v .. 
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Details of the capping construction such as the potential 
employment of terracing, rip-rapped drainage channels, and 
perimeter runoff collection will be detailed during the design 
phase of remedial action. | 

Actual or threatened releases of hazardous substances from this 
site, if not addressed by the preferred alternative or one of the 
other active measures considered, may present a current or 
potential threat to public health, welfare, or the environment. 
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1. Attalftiaent of Goals 

Both MONK and EPA have determined that the remedy selected 
provides the best balance among the nine criteria and meets the 

^ rsguiraments of CERCLA. 

S Attainment of the groundwater goals of this remedy is dependant 
S on the meeting of the cleanup levels for groundwater specified in 
S Table 1. When realized, the groundwater .remediation will reduce 
^ risk to levels consistent with applicable or relevant and 

appropriate Federal and state requirements, and thus will be 
protective of human health and the environment. 

ca 

Completion of the soil flushing portion of this remedy is 
measured against the reduction of contaminants J.n the POSLD/IH 
soils areas of concern to levels which will not^ produce leaching 
of contaminants to groundwater at levels above groUhdwater 
cleanup standards (Table 1). once this cleanup objective has 
been met, a Type B cleanup level for the PDSLD/ZW soils will have 
been achieved (R299.571l{2)). The compliance point for measuring 
POSLD/IW cleanup is described in the next section. 

Completion of the capping/monitoring system for the NEBD/TML dump 
area is the point where the remediation goals for these areas 
begin to be met. Continued operation and maintenance of the 
capped areas will ensure'the continued attainment of these goals. 

" 2. Compliance Points 

Compliance points to be measured during the course of the j 
groundwater remediation, to determine the progress towards and 
attainnent of protective groundwater levels, aret analysis of I , 
the treatoient systen effluent to directly determine the I 
effectlveneBs of the treatment and to prevent the re-rielease of i .i 
inedeguately treated chemicals to the environment; and, 
monitoring well analysis to determine the effeotiyenees of the 
trea^ent system at halting the flow of contemlnated groundwater, < 
end to monitor changes in the oontaminant condent rat ions within 
the. plume itself. Residential well monitoring in the direction 
of/groundwater flow will be continued to ensure that these 
resodrdee remain unaffected. Specifically, the area of 
attainment to be monitored for the completion of the Rasmuseen 
grdunawater contamination remediation extends throughout the 
plume in the upper aquifer in the area underlying the Rasmuesen 
site. Groundwater cleanup will be measured against those levels ;-
listed in Table 1. 

iTie risk posed by the POSLD/IW areas of concern, as previously 
notedi is the risk posed by the migration of contamination into 
thei groundwater resource. The objective of the soil flushing 
portion of the, remedy is to eliminate the leaching of 
contaminants to the groundwater. In order to determine 
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conpliance with this objective, the conteminant level in the 
PDSLD/ZW soils Bust be reduced to lees than twenty tines the 
groundwater cleanup level for each chemical, or leach tests 
performed on the PDSLD/IW soils must produce leaehate with 
contamineuit levels below the groundwater cleanup levels 
(IU99.57ll(2)), or the results of other test methods (other than 
TCIJP) that accurately simulate conditions at the site nust .be 
employed to denonstrate that contaminants are not leaching into 
the groundwater above the groundwater cleanup levels. 

Measurements of cap effectiveness will be Conducted through the 
use of a monitoring well system installed in conjunction with cap 
construction. 

3. contlngenfiigs 
Some changes nay be made to the remedy as a result of the design 
studies/ However, the cleanup goals must be met by the remedy 
that is implemented. The following are some of the outstanding 
isBUBB which will be resolved during negotiations, remedial 
desi^, mnd. final remedial action: general systra design; site 
access; maintenance and monitoring; residential well sampling 
plan; monitoring well placement and sampling frequency; 
oversight; future Potentially Responsible Party involvement; and, 
determination of background lead and cadmium concentrations. 

Statutory Determinations 

The selected remedy will control and reduce risks associated with 
the chemicals o^ Cphcem in the Rasmussen groundwater plume and 
PDSIO/XH. areas of concern. Engineering controls (cap) in 
conjunction with long-term maintenance and institutional controls 
will/.provide adequate protection of human health and the 
enyi^nment from the dump and inclusive areas of concern. The 
stattitopy requirements of> CERCIA .Section 121 will be satisfied to 
the' extent practicable with the implementation of the chosen 
remedy. The following is an enumeration of how the selected 
remedy addresses each requirement. 

1. Protection of Human Health and the Environment 

The selected remedy will provide adequate protection of human 
health and the. environment through the combined use of treatment, 
engiheerihg"and institutional control technologies. Risks 
associated with contact or consumption of site groundwater will 
decrease over time because the extraction and treatment system 
wlil::i:educe the concentration of all contaminante to the cleanup 
levels specified In Table 1. Risk reduction will also be 
realized upon completion of the flushing end capping portions of 
the remedy. At completion of this remedy, the carcinogenic risk 
will be reduced to levels considered protective by the Michigan 
Act 3Q,7 Rules criteria, and well within the EPA's lE-04 to lE-06 
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range. Carcinogenic risk associated with the Rasmus'sen site's 
groundwater Is c\irrently 7.3E-03. The Inplementatlon of the 
treataent system and the attainment of the required cleanup 
levels would reduce the carcinogenic risk to 9.2E-05. Non-
carcinogenic risk will be reduced to levels acceptable to MDNR 
and U.S. EPA and consistent with CERCIA. Flushing and extraction 
will ultimately reduce the PDSLD/IH soil contamination levels to 
that which will not leach into groundwater at levels above 
^oundwater cleanup standards (R299.57ll(.2)). me site-specific 
capping remedy for the remaining soils areas will afford agui^fer 
piroteotion from the effects of residual soil' contamination. With 
proper engineering controls, unacceptable sbortj-term risks will 

. be not be caused by the implementation of this ifemedy. 

2. Coi^liance with Applicable or Relevant and Appropriate 
Requirements 

The remedy selected will meet or attain the applicable or 
relevant and apipropriate Federal and State requirements, and will 
be implemented in a manner consistent with these laws. Tables 2 
and 3 list all of the Applicable or Relevant and Appropriate 
ReqiiireimentB (ARARs), and indicate why each is an ARAR for the 
selection or implementation of the chosen Rasmussen site final 
reaedial action. 

In particular, the final remedial action selected for 
Implementation at the Rasmussen site is consistent with the 

' National Contingency Plan and the State's Act 307 Rules. The 
State has identified Michigan Act 245 Part 22 Rules as an ARAR 
fof^the Rasmussen site. The United States disagrees that 
Michigan Act 245 Part 22 Rules, as interpreted 'and appHsd by the. 
state, is an ARAR. This issue is the subject of litigation in 
U.S. V. Akao Coatlnas of America, appellate case numbers 89-2902 

rk,...- - andS9-2137. The State agrees with the remedy selected and has 
indicated that achieving the Act 307 groundwater cleanup 
regUlfemehts. in treated groundwater prior to reintroducing it 
into the aquifer will satisfy the requirements of Act 245. 

The groundwater cleanup standards and soil cleanup compliance 
points chosen for this site are based on U.S. EFA's agreement 
with the State's recommendation of a combination of all three 
Types of cleanup for this site. Criteria for complying with the 
Type A/ B; or C. cleanups are contained in Michigan's Act 307 

; Rules. The .substantive provisions. Parts 6 and 7 of the Act 307 
Rules, are considered ARARs for the remedial action to be 
undertaken at the Rasmussen site. These Rules provide, inter 
alia, that remedial actions shall be protective of public 
health, safety, and welfare and the environment and natural 
resburces (R299.5601(1)). The Act 307 Rules specify that this 
standard be achieved by a degree of cleanup which conforms to one 
or more of the Type A, B, or C cleanup criteria. A Type A 

J • 
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clttannp generally adhleves cleanup to background non-
detectable levels (R299.5707); a Type B nuaets risk-based cleanup 
levels in all media (R299.5709, 5711, 5723, and 5725); and Type C 
cleanup is based on a site-specific risk aesessiDant which 
considers specified criteria (R299.5717 and 5719). The selected 
remedy meets this ARAR. 

D.S. EPA agrees with the State's recommendation given the fact 
'Zl that the groundwater is currently used as a drinking water source 
g and is contaminated, and that the soils areas pose a continuing 
^ current and potential threat to the groundwater resource, if left 
^ unremediated. 

The emission control requirements of the Clean Air Act (CAA) and 
^ the Michigan Air Pollution control Act are potential ARARs for 

all alternatives except the No Action Alternative. Construction 
and treatment system activities are potential fpurees of fugitive 
dust, particulates and volatile organic compovuids. 

The selected remedy may involve the disposal of treatnent 
residuals which are subject to RCRA Land Disposal Restrictions 
(LDRs). Although RCRA listed wastes have not been found at the 
site, some RCRA characteristic wastes were removed from the site 
during the 1969/1990 removal action. Coneeguently, treatment 
residuals will be tested to determine if they are RCRA 
chBracterlstic wastes and Bub;)ect to the LDRS. If treatment 
residuals are determined to be hazardous wastes under RCRA, and 
are transported off-site, the Department of Transportation Rules 
for: the transportation of hazardous materials and RCRA will be 

^applicable to any off-site movement or handling of the hazardous 
wastee. 

Post Section 106 removal observationa by EPA's overaight 
contractor and state staff have indicated ̂ at visible drums 
remain within the areas to be capped. These drums have become' 
viaible due to the freeze/thaw weathering cycle which causee 

' slumping of dump and soil materials. The drums removed dutlng 
the 1989/1990 action were found to contain RCRA cbaraCterlBtic 
wastes. Due to the fact that wastes removed were RCRA: 
characteristic, and the fact that some drummed materia la still 
remain, the probability exists for RCRA characteristic wastes and 
residuals to still remain within the TKI^NEBD portion of the 
site. Based on these findings, both RCRA and Michigan Act 64 
capping requirements vere determined to be relevant and 
appropriate for closure of these areas. 

3. Cost Effectiveness 

The comparison of cost effectiveness versus protectlveness 
achieved is the primary factor for the selection of the 
coi^ination of preferred alternatives for the Rasmussen site. 
Public comment for this site centered around the public's 
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expressed preference for complete removal and destruction of all 
coiitaninated soils areas including the dump rather'than the 
proposed in-place site-specific remedy. It is also the Agencies 
statutorily mandated preference for technologies which employ 
permanent solutions and treatment technologies. The mandate is 
qualified by the phrase "to the Maximum Extant Practicable." 
Included in this qualifier is a requirement to balance cost with 
the effectiveness of a remedy at protecting public health and the 
environment. Removal and destruction of the dump contents would 
cost over $100 million. The proposed soils alternatives 
(including flushing) will cost approximately $10 million. The 
selected remedy outlined above affords overall effectiveness when 
measured against the 5 CERCIA Section 121 criteria and the 9 
criteria from the National Contingency Plan, and COSta are 
proportionate to the protectiveness which will be achieved. 

4. Utilization of Petmanent Solutions and Alternative Treatment 
(or resource recovery) Technologies to the Maximum Extent 
Practicable 

The remedy employs the preferred permanent solutions and 
treatment technologies to the maximum extent practicable. The . 
chosen alternative permanently removes the contaminants from the 
groundwater resource and flushed soils in the following manner: 
ot^ariic contaminants are extracted via air stripping and carbon 
adsozption, and are destroyed during the off-site reactivation of 
the carbon units; the activated sludge process removes and 
destroys-most of the volatile and semi-volatile organic 
coiitaminants; and inorganic contaminants are preeipiheted from 
the process stream, dewatered, stabilized, and dispoheid of. off-
site at. a permitter? facility. The capping option doee- not employ 
permanent solutions or rltemative treatment technologies. 

5. Preference for Treatment as a Principal Element 

The principal elements of the selected remedy are the treatment 
of the contaminated groundwater and flushed soil epntaminuits, 
and.capping. These elements address the unacoeptablm risks at 
the site—the further degradation of groundwatar reeources, 
through the combined use of treatment and engineering 
technologies. Addressing all of the rieks through treatment was 
not found to be cost effective. The chosen remedy, although not 
wholly a treatment process, is protective of public health and 
the enviroinnent. 

Decmentation of Elonificant Changes 

The following is a documentation and rationale for significant 
changes made to the selected remedy since the issuance of the 
Proposed Plan in August of 1990. None of these changes require 

. the issuance of a revised Proposed Plan or the announcement of a 
new Public Comment Period, as the remedy does not differ 
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flubatantively from that which was contenplatad in toe final 
stages of toe Feasibility Study or toe Proposed Plan. 

There are two changes in the cleanup levels on Table 1 due to 
typographical errors in the Proposed Plan. For 1,1-
dlcbloroethene the maximum concentration is 2.0 ppb instead of 
590.0 ppb as indicated in the Proposed Plan. This reduces toe 
carcinogenic risk number for 1,l-dichloroetoene from l.oE-oa to 
3.4E-05. 

^ Careful re-examination of RI results in response to PRP and 
^ public comment has shown levels of trichloroetljLene on three 

separate sampling occasions during the RI (240'^ppb, 774 ppb, and 
120 ppb) in Rasmussen Honitoring Well number 27 (BX^MH-27) 
(Figure 2). These results were inadvertently overlooked during 
toe risk evaluation since they were recorded as "background" 
sample locations. Sampling conducted by toe PRPs on two 
Bubsaguent sampling occasions confirmed trichloroetoene in RA-HW- j 
27. The PRPs propose to remediate this area by toe installation j 
of a separate purge well in this location. The Agencies concur 
with this proposal, and add that the purged water from the 
southerly RA-MW-27 extraction'well location will be manifolded . 
into the treatment system feed header for treatment prior to 
discharge. Cleanup levels for groundwater contamination in this \ 
area are the same as found in Table 1. j 

Bancyl alcohol was noted in Table 1 of the Proposed Plan as I 
raguiring cleanup. The cleanup level for this chemical, bae^D'^ i 
Type fi criterion was incorrectly calculated and reportad as 9.0 { 
ppb. ^e correct cleanup number based on tbese criterion is 10'.0 
ppm (10,000 ppb) based on data from the National Toxicology 
Program bloassay (1989). The site-derived concentrations of 12.0 

J,.. ppb do not exceed the corrected cleanup level. Benzyl alcohol 
f * has baan removed from the list of chemicals of concern for toe 

RaBBUssen groundwater plume. 

The chemical 2-chlorophenol, has a cleanup level 0.1 ppb based on 
aesthetics data. However, consideration was not given for 
datactabillty. An acceptable method detection limit (MDL) for 
this chemical Is 5.0 ppb. This MDL of 5.0 ppb is toe cleanup 
goal. However, since the aesthetics criterion is significantly 
lass than the MDL, the design should attempt to completely remove 
2-chlorophenol from the groundwater. 

Since the issuance of the Proposed Plan for toe Rasmussen site, 
new RfD data became available in the IRIS database for 2,4-
dimethylphenol. Based on this data, toe new groundwater cleanup 

I' criterion for .2,4-dimethylphenol is 100 ppb. The maximum 
cpncsntration detected in Rasmussen groundwater was 27.0 ppb. 

I Therefore 2,4-dimethylphenol is deleted as a chemical of concern 
I for the Rasmussen groundwater remediation. 
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Reavaluatlon of the aesthetics data for 2-iMthylphanol and 4-
met^ylVhenol have produced the following respective cleanup 
lavale: 300 ppb and 400 ppb. Since 2-inethylphanol tras detected 
at 1,600 ppb, it renains as a chenical of concern with a revised 
cleanup-level of 300 ppb. Since 4-netbylphenol was detected on-
site at 280 ppb and the cleanup level is sat at 400 ppb, this 
chemical is deleted from the list of groundwater contaninants. 

In the Proposed Plan the cleanup level for vinyl chloride was set 
at 0.18 ppb based on a MDL. The MDNR has recently issued a 
aeaorandim which lists KOLs for use with the Act 307 criteria. 
The.senorandun lists the NDL for vinyl chloride at 1.0 ppb, 
therefore the cleanup number repox±ed in Table 1 has changed to 
1.0 ppb.^ Since the carcinogenic risk level fc^.,vinyl chloride is 
below what can be reliably detected, efforts shbUldVbe made to 
detect the substance at levels below 1.0 ppb, and to resediate to 

-Isvtfia, if possible. 

Tetxrachlbroethene was incorrectly reported as a detection of 2.0 
TKis deteetian was detevhlnsd ta ha unreliable aa 

bdth'Uoh-Bi.t r.nd back^r-ound aanpies vera aatimatad velUae ef S.A 
P^V: Tetrachloroethene was not reported in any other sesplinge, 
and le deleted from eensideration as a ehenieal sf concern. 

Cadalun,..as with lead, retires resampling during pra-rdsslgn 
. atudi^^-^ its presence as a dissolved contaminant. RI 
. skBplos-were analyzed for total cadmium. The claanujj^ level in 
:Tiill)lS'--l:.;has/b starred to indlcata that the Htsc-rbased cleanup 
•.layal,C«f>4>;0;^ppb. may;be modified;"by: further anaiyseis:. 
. Tfl^iudieh^.'l^ 
•••"/fiiteifbd'i^-cadmi'b^ are less. , than' 4 ' ppb> or 2:) if-on-site, 
;fi^iit^iil^admium samples are^^greater than -'4'- pj^,. andvbh, bits 

V iii^nd^Sd^ samples are less than background filterad 
theti cadmium mdy be deleted from the liSt of 

hf'.'concern. 
•v3 
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Mtrch 28. IMl 

Hr. Va)dM Adadkust Regional Adnlnlstrator 
UvS. Environoental Protection Agency 
Rteldn^V; 5RAil4 
236: South ttlrborn StrMt 
Ctf1c#>i nriiidl* 60604 

Dear Mr . Adeakus: 

The Hlchlgin'CepariMnt of Haturel Resources (HONR)« on behalf of the State of 
H1cKlganVrJiaa.revieMid'the .Recbrd :of Oecfslon'^^ for the Rasoussen OUnp'^Site 

- ;;f1het^TWBd1il;!iiCtion, and^ti»ei^ropdsed^ Michigan 
';;V : - :f£bhcu»f?fe;WtK?^fie: nn«dy v|iwpbeiBd-ln<Ahr;Rm 

-. •• • •••• a%;;tre1it«Mnt-i'^;re1n^bdt1ort;?df-v.1«-^seepaae':-bailhs''''tb^%hhah 
V ; cbhtminant<sigratlbriia^ Hithlgah Atfr-64;;eapplFa 

f;:'; asibciated/xdhtailhatedtsdlT areas; deed restrlctidhi and feAc1ng;:tb^prbvide .for 
i ^ :ithi jihtegr1t/«f:;tlie^ t^dy, andim^ grouhdwttjef and lesifideritla^ 

tf'". ; ••1n" tKe^;areav' 

The: Statethe analysis of legally; applicable or feievent. and 
apprppHite ;radu1riewnts (ARARsj ;Conta1ned in tables Z::ahd^^ i)f tbe:;RdD:'^ 
respect^ thoseARARs? Identified In lihoso'tables. The; Statiodooiv^iotj cbhw 

• •'•WlthMihe:;«e1saioh;:fr*«.!that;;tible,. ana.'fi^;::o"ther;.refewCeMbf'lhe"rt^ 
• Water-Resbiftxes;itdw^lssiw^Act.^245v^RA^;l»^9^^Mct;3M^^ . . 

:Part?'42iWBlnlstMt1ievRfilesMAe VRi323^2Z01 
. identified ̂ these-raeuiieeent as ARARs for the. rentedial action beihg selected. 

. tcr:th.iV:-s1ta.-.' 

The trater Resources CoMsission Act and the Part 22 Rules are ARARs for this 
^reBOd.ial;4etioA;for two reasons. iF.irst, hazardous siubttariees In the aquifer 
behe'aih''the::sit^are;inigratinQ tovdegrade pievlousTy uncohtariinatt^^^^^^ 
Secdndv one eleiieht:6f;;the selected irtinedi^ is discharge of purged, 

:>lrtated;;i«tar:back. ihtb~the aquifer via saapag 

Jt lS: ihe::depaftaent's^:j^^ selected remdial action for this site 
|jK V ' wllV prxivide ^fdr'ittaintent-of all ARW the Michigan Mater Resources 

Coiinissidn ;.Act Parl^^^ The renedlal action will halt the Migration of 
cdntaBinated groundwater.aitd restore the aquifer to a usable condition. The 
cajipilng portion of the reeedy will prevent future degradation of the groundwater 

"PROTECTING MICHIGAN'S FUTURE" 
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retcurce by preventing vrater Infiltration. In addition, purged water will be 
tmtdd prior to relnjectlOA and then hydraullcally contained on-site by the 
plim t^lls In a oanner that will also prevent degradation of groundwater 
Ouiity, consistent with the Water Resources Comlsslon Act and Part 22 Rules. 

we are; pleased to be partners with you In selecting thls renedy and.look forward 
to aorklng together to accoepllsh the final reaiedy at this site. 

Sincerely, 

Delbart Ractor. 
Deputy Director 
517-373-7917 ^ 

cc: Ms. Statin Schneider, US OOJ 

Ms.v*i;jioif;fiav1n, US EPA, ORC 
•••'^tfei^MeMySCirte^ 

. IhS&lCjt^JBlStitv^'US-^EPA 

•• Mr. wnliea^BrWfdrHl, KDNR 
. lisi tlaudlaVxeitawy, HOUR 
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SITE PLAN 
RASMUSSEN LANDFILL SITE 

Livingston County, Michigan 

32504-35(MEM0021)GN-WA001 NOV 18/2005 
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The prospective buyer should be given a copy of this document 
prior to closing. 

The restrictions in this Deed Restriction shall run with 
the land and shall remain in full force and effect permanently. 

James H. Spiegelberg has caused these Deed Restrictions 
to be executed this /-ST;•//- day of A /''^l , 1995. 

Seal 

ATTEST: 

/iMY/yc TOMMc^f'S-
J 

STATE OF MICHIGAN > 
) SS: 

COUNTY OF IriVIWGSTON ) 

Before me, a Notary Public in and for said County and 
State, personally appeared James H. Spiegelberg and acknowledged 
the execution of the foregoing Deed Restriction on the 
Spiegelberg Property. 

Witness my hand and Notarial Seal the iS~/// day of 
AP/llL^ , 1995. 

C7~-
lEIF 

i. 
Notary Publi 
Liviagaton County, Michigan 
My Commission Expires: vS 

MAXYC1 

JLE/18260/0356/AA5/5 

DRAFTED BY: Steven C. Nadeau 
Dickinson, Wright, Moon, Van Dusen & Freeman 
500 Woodward Avenue, Suite 4000 
Detroit, MI 48226 

- 2 -
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EXHIBIT D 
7 \»W® 

DEED RESTRICTIONS .ifcSt" JOJ^SHI 

James H. Spiegelberg hereby imposes restrictions on the 
following described real estate known as the Spiegelberg Property 
in Livingston County, in the! state of Michigan (the "Spiegelberg 
Property"): 

section 30, TIN, R6E, A SE/4 of NE/4, EXC 10 A 
off south side of BOA, and NW/4 of NE/4 40 A 
and SW/4 of NE/4 40A. 

The following reistrictions are imposed upon the 
Spiegelberg Property describied in this document for the purpose 
of permitting unimpeded performance of remedial action required 
pursuant to the Consent Decree approved by the United States 
District Court for the Eastern District of Michigan, Southern 
Division on April 30, 1992,, in • Civil Action No. 92-CB-40071-FL 
(the "Consent Decree") pertaining to the Rasmussen Superfund 
Site: 

1. There shall be a permanent prohibition against 
mining, excavating, regrading or disturbing the 
soils along the South Slope Area of the Spiegelberg 
Property, as shown in the shaded area on Exhibit A 
and marked "Deed Restriction Area." 

2. There shall be a permanent prohibition against 
mining, excavdting, regrading or disturbing the 
soils along the east/west Spiegelberg/Rasmussen 
property boundary of the Spiegelberg Property as 
shown in the shaded areas on Exhibit A and marked 
"Deed Restriction Area." 

3. There shall be a permanent prohibition against 
interference with any of the fourteen (14) current 
or any future i additional monitoring wells on the 
Spiegelberg Property needed to implement the 
Rasmussen Site groundwater remedy. 

4. There shall be a permanent prohibition against any 
disturbance, disruption or interference with any 
other aspects of the remedy implementation or the 
final constructed remedy for the Rasmussen Site. 

] 

Prior to any transfer of the Spiegelberg Property, the 
owner shall give at least sixty (60) days prior notice of the 
proposed transfer to the members of the RSRG and to U.S. EPA. 

RETURN TO: Steven C. Nadeau; 
Dickinson, Wright, Moon, Van Dusen & Freeman 
500 Woodward Avenue, Suite 4000 
Detroit, MI A8226 
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I X> UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

I I 
CHICAGO, IL 60604-3590 

77 WEST JACKSON BOULEVARD 

REPLY TO THE ATTENTION OF: 

SR-6J 

May 23, 2014 

Keith Krawczyk 
Senior Project Manager 
Michigan Department of Environmental Quality 
Site Assessment and Site Management Unit 
Constitution Hall 
5th Floor South 
P.Q. Box 30426 
Lansing, MI 48909-7926 

Re: Notification of Five Year Review Start for the Rasmussen's Dump Superfund Site 

Dear Mr. Krawczyk: 

This letter is to confirm that U.S. EPA Region 5 (EPA) and the Michigan Department of 
Environmental Quality (MDEQ) have begun the process of the Five Year Review for the 
Rasmussen's Dump Superfund Site (Rasmussen). EPA. will lead the Rasmussen Five Year 
Review. A Statutory Five Year Review will be conducted at the site as required by Section 
121 of CERCLA, as amended by the Superfund Amendments and Reauthorization Act of 
1986 (SARA). . 

The Five Year Review for Rasmussen is due on March 30,2015 and since there are several 
topics to be covered in the Review, it is appropriate that EPA and MDEQ provide key parties 
with at least a six month notification so that we can begin the necessary coordination 
activities. Necessary activities include such matters as notifying the public of the Five Year 
Review process and accepting public input, gathering data in order to summarize 
performance of the cleanup, arranging for site visits, and develop any pertinent 
recommendations, etc. I will contact you in the near future to schedule the site visit. 

If you have any questions, please feel firee to contact me at 312 353 9685 or via email at 
caine.howard@epa.gov. 

Sincerely, 

loward Caine 
Remedial Project Manager 
U.S. IEPA Region 5 

Recycled/Recyclable o Printed with Vegetable Oil Based Inks on 100% Recycled Paper (100% Post-Consumer) 

mailto:caine.howard@epa.gov


cc: B. Eleder, Five Year Review Coordinator (SR-6J), via email 
K. Adler, Section Chief (SR-6J), via email 
T. Jones, Community Involvement Coordinator (SM-5J), via email 
C. Kawakami, Associate Regional Counsel (C-14J), via email 
S. Nadeau, Honigman, Miller, Schwartz and Cohn LLP 
M. Stoelton, Johnson Controls, Inc. 
J. Bartholomy, CRA 

l.f 
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United States Environmental Protection Agency 
Region 5 

77 West Jackson Boulevard 
Chicago, Illinois 60604 

Date: September 16,2014 

Site Visit: Rasmussen's Dump, Spicer Road, Brighton (Green Oak Township)', 
Michigan 48116 

From: Howard Caine, RPM 

To: File 

Introduction and Purpose 

The United States Environmental Protection Agency (U.S. EPA) Region 5 conducted a 
Site Visit as part of the Five-Year Review at Rasmussen's Dump. The Site was toui-ed 
and paperwork was reviewed. A meetirig was also held with a representative of the 
Livingston County Road Commission to diScuSs iiistalling grmmdwater monitoring wells 
along Spicer Road. The Site Visit took place on August 25,2014. 

Participants 

Howard Caine, U.S. EPA 

Keith Krawcyzk, Michigan Department of Environmental Quality (MDEQ) 

J.R. "Bart" Bartholomy, Conestoga-Rovers & Associates (CRA) 

Steve Rapai, CRA 

Kim Hiller, Livingston Coimty Road Conomission 

Inspection 

On-Site Documents & Records Verified 

The O&M Documents, Site Specific Health and Safety Plan, and O&M and OSHA 
Training Records were available on-site. Groundwater monitoring records are mailed to 
U.S. EPA and MDEQ on a quarterly basis. 

0«&M Costs 

The O&M is perfonned for the PRP by CRA. O&M cost records were not available on-
site, but Ml". Bartholomy estimated that the amiual operating costs are approximately 



$120,000. Ml". Bartholomy stated tliat the Site appeared to be operating nonnally and 
that there were no unanticipated or unusually high O&M costs other than the cost for 
replacing the lines for the ozone sparging system since tlie prior Five Year Review. 

Access and Institutional Controls 

Fencing around the Site appeared to be adequate and intact. Signs were also placed on 
the fence around the Site. The fence to the Site is locked. 

U.S. EPA requested that the PRPs perform an Institutional Control (IC) Study at the Site 
and the PRPs completed it. The ICs are being updated into the form of Restrictive 
Covenants. U.S. EPA and MDEQ are reviewing the draft documents. 

There was no evidence of vandalism or trespassing; land use changes on-site; and land 
use changes off-site. 

General Site Conditions 

The roads appeared to be maintained. The Site appeared to be in adequate shape. One 
sparge pomt had settled on the south side of the landfill and needed filling in. 

Landnil Covers 

Landfill Surface 
There was no evidence of settlement, cracking, erosion, holes, bulges, water damage or 
slope instability in the landfill cover. The landfill cover is comprised of grass. 

Benches 
The landfill does not have benches. 

Letdown Channels 
The letdown channel had no evidence of settlement, degr adation, erosion, undercutting, 
obstructions or excessive growth. 

Cover Penetrations 

Gas Vents 
The Site has passive gas vents. The gas vents were sampled initially, but after 
review of the low emissions from the vents, the gas vents were no longer required 
to be sampled. 

Monitoring Wells 
Hie monitoring wells that were observed were properly locked and secured, are 
routinely sampled and were in good condition. -



Gas Collection and Treatment , -
Tlais Site does not have a gas coHection md ti-eatment system; 

Cover Drainage Layer 
The cover drainage layer has fimctioiiing outlet rock. The outlet rock is inspected. 

Detention/Sedimentation Ponds 
There was no evidence of siltation or erosion. . 

Retaining Walls 
This Site does not have retaining walls. • 

Perimeter Ditches/Off-Site Discharge 
This Site does not have perimeter ditches or off-site disbharge 

Vertical Barrier Walls 

This Site does not have vertical barrier walls. . 

Groundwater/Surface Water Remedies . 

The pump and treat system was shutdown in early 2000, 

The groundwater is being treated with ̂  Ozone/Oxygeh Sparging System. The 
ozone/oxygen sparging system consists of an air cdmpressor, oxygen conceritratbr, ozone 
generator (ozone generated by super high ybltage!), a distnbtilion panel and more 
distribution valves in front of the treatment plant, The system is in gbod condition. The 
sampling ports are properly marked rad functional and the equipment was. properly 
identified. The electrical ehclpsures Mdpahels appealed to; be in,good conditip The 
treatment buildirig also appeared tb be in good cbnditibh. ' 

Monitoring Data 

The morutoring data is routinely subrhitted phntiin and is ,of acceptable quality. The 
groundwater suggests that the grbundwater plume is effectively contained,and that the 
contaminants, in generaf are declining pf remaining stable: 

Attachments 
Five-Year Reyiew Site Inspection Checklist ' 



Photo 1: Ozone Generator 

Photo 2: Ozone Concentrator 



Photo 3: Groundwater Monitoring Well Nest CRA-RA-26 

Photo 4: Groundwater Monitoring Well CRA-RA-27 



Photo 5: Groundwater Monitoring Well Nest CRA-RA-26 

Photo 6: Collapsed Sparge Point to be filled 



Photo 7: Path on southern end of landfill 

Photo 8: Fencing along southern end of landfill 



Photo 9: Path along the southern end of the landfill 

Photo 10; Fencing and slope along southern end of landfill 



Photo 11: Passive gas vents on top of landfill 

Photo 12: Passive gas vent on top of landfill 



Photo 11: Top of landfill overlooking NFL Deleted Spiegelberg Superfund site 

Photo 12: Rasmussen's Dump Ozone Sparging Building 

10 
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Photo 13: Top of landfill overlooking Rasmussen property 

Photo 14: Waming sign posted on fence 

11 
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Photo 15: South side of Spicer Road facing west 

Photo 16: South side of Spicer Road facing west 

12 



Photo 17: Spicer Road facing west 

Photo 18: South side of Spicer Road facing east 

13 
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Photo 19: Spicer Road facing east 

Photo 20: North side of Spicer Road facing east 

14 



OSWERNo. 9355.7-03B-P 

Please note that "O&M" is referred to throughout this checklist. At sites where Long-Term 
Response Actions are in progress, O&M activities may be referred to as "system operations" since 
these sites are not considered to be in the O&M phase while being remediated under the Superfund 
program. 

Five-Year Review Site Inspection Checklist (Template) 

(Working document for site inspection. Information may be completed by hand and attached to the 
Five-Year Review report as supporting documentation of site status. "N/A" refers to "not applicable.") 

I. SITE INFORMATION 

Site name Date of inspection: 

Location and Region: EPA ID: / 7) tlc> 

Agency, office, or con^any leading the five-year 
review: 

Remedy Includes: (Check all that apply) 
Landfill cover/containment 
Access controls — 
Institutional controls 
Groundwater pump and treatment 
Surface water collection and treatment 
Other ^ 

Monitored natural attenuation 
Groundwater containment 
Vertical barrier walls 

Attachments: Inspection team roster attached Site map attached 

II. INTERVIEWS (Check all that apply) 

1. O&M site manager. 
Name 

Interviewed at site at office by phone Phone no. 
Problems, suggestions; Report attached 

Title Date 

2. O&M staff 
Name Title 

Interviewed at site at office by phone Phone no. 
Problems, suggestions; Report attached 

Date 

j,/C, 
Ci/)-

07UJC7:Yf/^WQ 



OSWERNo. 9355.7-03B-P 

3. Local regulatory authorities and response agencies (i.e., State and Tribal offices, emergency 
response office,,police department, office of public health or environmental health, zoning office, 
recorder of deeds, or other city and county offices, etc.) Fill in all that apply. 

Agency. 
Contact. 

Name 
Problems; suggestions; Report attached 

Title 

Agency • 
Contact 

Name 
Problems; suggestions; Report attached 

Title 

Agency • • 
Contact 

Name 
Problems; suggestions;' Report attached 

Title 

Agency 
Contact 

Name 
Problems; suggestions; Report attached 

Title 

Date Phone no. 

Date Phone no. 

Date Phone no. 

Date Phone no. 

4. Other interviews (optional) Report attached. 

D-8 



OSWERNo. 9355.7-03B-P 

III. ON-SITE DOCUMENTS & RECORDS VERIFIED (Check all that apply) 

1. O&M Documents 
O&M manual 
As-built drawings 
Maintenance logs 

Remarks 

Readily available' 
Readily available 
Readily available 

Up to date N/A 
Up to date N/A 
Up to date N/A 

2.. Site-Speciflc Health and Safety Plan Readily available Up to date 
Contingency plan/emergency response plan Readily available Up to date 

Remarks 

N/A 
N/A 

3. O&M and OSHA Training Records Readily available Up to date 
Remarks 

N/A 

Permits and Service Agreements 
Air discharge permit 
Effluent discharge . 
Waste disposal, POTW 
Other permits 

Remarks 

Readily available 
Readily available 
Readily available 
Readily available 

Up to date 
Up to date 
Up to date 
Up to date 

N/A 
N/A 
N/A 
N/A 

5. Gas Generation Records 
Remarks • 

Readily available Up to date N/A 

6. Settlement Monument Records 
"Remarks 

Readily available Up to date N/A 

Groundwater Monitoring Records 
Remarks 

Readily available Up to date N/A 

Leachate Extraction Records 
Remarks ^ 

Readily available Up to date N/A 

Discharge Compliance Records 
Air 
Water (effluent) 

Remarks 

Readily available 
Readily available 

Up to date 
Up to date 

N/A 
N/A 

10. Daily Access/Security Logs 
Remarks 

Readily available Up. to date N/A 

D-9 



OSWERNo. 9355.7-03B-P 

IV. O&M COSTS 

1. O&M Organization 
State in-house Contractor for State 
PRP in-house Contractor for PRP' 
Federal Facility in-house Contractor for Federal Facility 
Other ^ 

2. O&M Cost Records QQP if^ /V({T ^ P/lw ' 
Readily available Up to date j/'vl ^ . ( '^ 
Funding mechanism/agreement in place 

Original O&M cost estimate Breakdown attached 

Total annual cost by year for review period if available 

From To Breakdovra attached 

From 
Date 

To 
Date Total cost 

Breakdown attached 

From 
Date 

To 
Date Total cost 

Breakdown attached 

From 
Date 

To 
Date Total cost 

Breakdown attached 

From 
Date 

To 
Date Total cost 

Breakdown attached 
Date Date Total cost 

3. Unanticipated or Unusually High O&M Costs During Review Period 
Describe costs and reasons: 

V. ACCESS AND INSTITUTIONAL CONTROLS Applicable N/A 

A. Fencing 

1. Fencing damaged Location shown on site map Gates secured N/A 
Remarks , 

B. Other Access Restrictions 

1. Signs and other security measures Location shown on site map N/A 
Remarks 
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C. Institutional Controls (ICs) 

Implementation and enforcement t^/ST />ty' 1. 
Site conditions imply ICs not properly implemented Yes No N/A 
Site conditions imply ICs not being fully enforced Yes No N/A 

Type of monitoring {e.g., self-reporting, drive by) _ 
Frequency • 
Responsible party/agency ^ 
Contact ^ 

Name Title Date Phone no. 

Reporting is up-to-date Yes No N/A 
Reports are verified by the lead agency Yes No N/A 

Specific requirements in deed or decision documents have been met Yes No N/A 
Violations have been reported Yes No N/A 
Other problems or suggestions; Report attached 

2. Adequacy ICs are adequate ICs are inadequate N/A 
Retp^ks 7b 

Cover 

D. General 

1. Vandalism/trespassing Location shown on site map No vandalism evident» 
Remarks ^ 

2. Land use changes on site N/Aw^ 
Remarks ' 

3. Land use changes off site N/A 
Remarks ^^ 

VI. GENERAL SITE CONDITIONS 

A. Roads Applicable N/A 

1. Roads damaged Location shown on site map Roads adequate '—' N/A 
Remarks ^^^ ' 
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B. Other Site Conditions 

Remarks. 

VII. LANDFILL COVERS Applicable N/A 

A. Landfiil Surface 

1. Settlement (Low spots) 
Areal extent 
Remarks_ 

Location shown on site map Settlement not evident i 
Depth 

2. Cracks 
Lengths_ 

Location shown on site map - Cracking not evident 
Widths Depths 

Remarks 

Erosion 
Areal extent_ 
Remarks 

Location shown on site map 
Depth 

Erosion not evident • 

Holes 
Areal extent_ 
Remarks 

Location shown on site map 
Depth 

Holes not evident 

5. Vegetative Cover Grass Cover properly established No signs of stress^ 
Trees/Shrubs (indicate size and locations on a diagram) 

Remarks ° 

Alternative Cover (armored rock, concrete, etc.) N/A 
Remarks ^ 

Bulges 
Areal extent_ 
Remarks 

Location shown on site map Bulges not evident 
Height 
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8. Wet AreasAVater Damage 
Wet areas 
Ponding 
Seeps 
Softsubgrade 

Remarks 

Wet areas/water damage not evident 
Location shown on site map Areal extent_ 
Location shown on site map Areal extent_ 
Location shown on-site map Area! extent_ 
Location shown on site map Areal extent_ 

9. Slope Instability 
Areal extent 
Remarks 

Slides Location shown on site map No evidence of slope instabilityi. 

B. Benches Applicable N/A 
(Horizontally constructed mounds of earth placed across a steep landfill side slope to interrupt the slope 
in order to slow down the velocity of surface runoff and intercept and convey the runoff to a lined 
channel.) 

1. Flows Bypass Bench 
Remarks ^ 

Location shown on site map N/A or okay 

Bench Breached 
Remarks 

Location shown on site map N/A or okay 

Bench Overtopped 
Remarks 

Location shown on site map N/A or okay 

C. Letdown Channels Applicable N/A 
• (Channel lined with erosion control mats, riprap, grout bags, or gabions that descend down the steep 

side slope of the cover and will allow the runoff water collected by the benches to move off of the 
landfill cover without creating erosion gullies.) 

1. Settlement 
Areal extent_ 
Remarks 

Location shown on site map 
_ Depth 

No evidence of settlement 

2. Material Degradation 
Material type 
Remarks 

Location shown on site map 
Areal extent 

No evidence of degradation 

3. Erosion 
Areal extent_ 
Remarks 

Location shown on site map 
_ Depth 

No evidence of erosion 
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4. Undercutting Location shown on site map No evidence of undercutting 
Areal extent Depth 
Remarks 

5. Obstructions Type • No obstructions 
Location shown on site map Areal extent 

Size 
Remarks 

6. Excessive Vegetative Growth Type 
No evidence of excessive growth 
Vegetation in channels does not obstruct flow 
Location shown on site map Areal extent_ 

Remarks ^ : • 

D. Cover Penetrations Applicable N/A 

1. Gas Vents Active Passive ^ 
Properly secured/locked Functioning Routinely sampled Good condition 
Evidence of leakage at penetration Needs Maintenance 
N/A • 

Remarks 

2. Gas Monitoring Probes 
Properly secured/locked Functioning Routinely sampled Good condition 
Evidence of leakage at penetration Neeids Maintenance N/A 

Remarks -

3. Monitoring Wells (within surface area of landfill) 
Properly secured/locked/'Functioning Routinely sampled Good condition 
Evidence ofleakage at penetration Needs Maintenance N/A 

Remarks 

4. Leachate Extraction Wells 
Properly secured/locked Functioning Routinely sampled Good condition 
Evidence ofleakage at penetration Needs Maintenance N/A 

Remarks 

5. Settlement Monuments Located Routinely surveyed N/A 
Remarks 
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E. Gas Collection and Treatment Applicable 

1. Gas Treatment Facilities 
Flaring Thermal destruction 
Good condition Needs Maintenance 

Remarks 

Collection for reuse 

Gas Collection Wells, Manifolds and Pipiiig 
Good condition Needs Maintenance 

Remarks 

Gas Monitoring Facilities (e.g., gas monitoring of adjacent homes or buildings) 
Good condition Needs Maintenance N/A 

Remarks ' ' 

F. Cover Drainage Layer Applicable N/A 

1. Outlet Pipes Inspected 
Remarks . 

Functioning N/A 

2. Outlet Rock Inspected 
Remarks . 

Functioning N/A 

G. Detention/Sedimentation Ponds Applicable N/A 

I. SiltationAreal extent 
Siltation not evident 

' ̂ Remarks 

Depth_ N/A 

2. Erosion ' " Arealextent_ 
Erosion not evident 

Remarks 

Depth_ 

3. Outlet Works 
Remarks 

Functioning N/A 

4. Dam 
Remarks 

Functioning N/A 
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H. Retaining Walls Applicable N/A 

1. Deformations 
Horizontal displacement_ 
Rotational displacement_ 
Remarks 

Location shown on site map Deformation not evident 
Vertical displacement 

2. Degradation 
Remarlcs___ 

Location shown on site map Degradation not evident 

I. Perimeter Ditches/Off-Site Discbarge Applicable N/A 

1. Siltation 
Areal extent_ 
Remarks 

Location shown on site map Siltation not evident 
Depth ^ 

2. Vegetative Growth Location shown on site map 
Vegetation does not impede flow 

Areal extent Type 
Remarks 

N/A 

3. Erosion 
Areal extent_ 
Remarks 

Location shown on site map 
_ Depth 

Erosion not evident 

Discharge Structure 
Remarks 

Furictioning N/A 

VIII. VERTICAL BARRIER WALLS Applicable /N/A 

Settlement 
Areal extent_ 
Remarks 

Location shovm on site map 
Depth 

Settlement not evident 

2. Performance MonitoringType of monitoring_ 
Performance not monitored 

Frequency_ 
Head differential 
Remarks_ 

Evidence of breaching 
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IX; GROUNDWATER/SURFACE WATER REMEDIES Applicable N/A 

A. Groundwater Extraction Wells, Pumps, and Pipelines Applicable N/A 

1. Pumps, Wellhead Plumbing, and Electrical 
Good condition All required wells properly operating Needs Maintenance N/A 

Remarks ^ 

2. Extraction System Pipelines, Valves, Valve Boxes, and Other Appurtenances 
Good condition Needs Maintenance 

Remarks_ 

3. Spare Parts and Equipment 
Readily available Good condition Requires upgrade Needs to be provided 

Remarks ^^^ 

B. Surface Water Collection Structures, Pumps, and Pipelines Applicable 

1. Collection Structures, Pumps, and Electrical 
Good condition Needs Maintenance 

Remarks ^ 

2. Surface Water Collection System Pipelines, Valves, Valve Boxes, and Other Appurtenances 
Good condition Needs Maintenance 

• Remarks 

3. Spare Parts arid Equipment 
Readily available Good condition Requires upgrade Needs to be provided 

Remarks 

D-17 



OSWER No. 9355.7-03B-P 

C. Treatment System Applicable N/A 

1. Treatment Train (Check components that apply) 
Metals removal Oil/water separation 
Air stripping Carbon adsorbers 
Filters 

Bioremediation 

Additive {e.g., chelation agent, flocculent)_ 
Others, ' 
Good condition Needs Maintenance 
Sampling ports properly marked and functional 
Sampling/maintenance log displayed and up to date 
Equipment properly identified 
Quantity of groundwater treated annually 
Quantity of surface water treated annually. 

Remarks 

Electrical Enclosures and Panels (properly rated and functional) 
N/A Good condition Needs Maintenance 

Remarks 

Tanks, Vaults, Storage Vessels 
N/A Good condition 

Remarks 
Proper secondary containment Needs Maintenance 

Discharge Structure and Appurtenances 
N/A Good condition 

Remarks 
Needs Maintenance 

5. Treatment Building(s) 
N/A Good condition (esp. roof and doorways) 
Chemicals and equipment properly stored 

Remarks 

Needs repair 

6. Monitoring Wells (pump and treatment remedy) 
Properly secured/locked Functioning Routinely sampled 
All required wells located Needs Maintenance 

Remarks 

Good condition 
N/A 

D. Monitoring Data 

1. Monitoring Data 
Is routinely submitted on time Is of acceptable quality 

2. Monitoring data suggests: ^ 
Groundwater plume is effectively contained Contaminant concentrations are declining 
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D. Monitored Natural Attenuation 

1. Monitoring Wells (natural attenuation remedy) 
Properly secured/locked Functioning Routinely sampled Good condition 
All required wells located Needs Maintenance ^ 

Remarks ^ . 

X. OTBER REMEDIES 

If there are remedies applied at the site which are not covered above, attach an inspection sheet describing 
the physical nature and condition of any facility associated with the remedy. An example would be soil 
vapor extraction. 

XI. OVERALL OBSERVATIONS 

A. Implementation of the Remedy 

Describe issues and observations relating to whether the remedy is effective and functioning as 
designed. Begin with a brief statement of what the remedy is to accomplish (i.e., to contain contaminant 
plume, minimize infiltratipn and eas emission, etc.). 

B. Adequacy of O&M 

Describe issues and observations related to the implementation and scope of O&M procedures. In 
particular, discuss their relationship to the current and long-term protectiveness of the remedy. 

rx/f 
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C. Early Indicators of Potential Remedy Problems 

Describe issues and observations such as unexpected changes in the cost or scope of O&M or a high 
frequency of unscheduled repairs, that suggest that the protectiveness of the remedy may be 
compromised in the future. 

D. Opportunities for Optimization 

Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy. 
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ISKI • 

EPA Begins Review 
of Rasmussen's Dump Superfund Site 

Brighton, Michigan 
U.S. Environmental Protection Agency is conducting a five-year review of the Rasmussen's 
Dump Superfund site at 9040 Spicer Road in Brighton. The Superfund law requires regular 
checkups of sites that have been cleaned up - with waste managed on-site - to make sure the 
cleanup continues to protect people and the environment. 
ERA'S cleanup of contamination at the dumpsite included an on-site cover, ozone treatment 
system, pump-andr-treat system for groundwater, long-term monitoring and limits on use of the 
site and site access. 
More information is available at the Hamburg Township Library, 10411 Merrill Road in Whitmore 
Lake and the Brighton District Library, 100 Library Drive in Brighton, and at www.epa.gov/region05/ 
cleanup/rassmussen/index.html. The review should be completed by the end of March 2015. 
The five-year review is an opportunity for you to tell EPA about site conditions and any concerns 
you have. Contact: 

Howard Caine Teresa Jones 
Remedial Project Manager Community Involvement Coordinator 
312-363-9685 312-886-0725 
caine.howard@epa.gbv jones.teresa@epa.gov 

You may also call EPA toll-free at 800-621 -8431, 9:30 a.rri. to 5:30 p.m., weekdays. 

, (07-27-2014 DAILY 205685) 
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Northern Plume Monitoring Wells with Groundwater Monitoring Resuits 
Monitoring Welis: CRA-RA-22, pRA-RA-24, CRA-RA-25 (Q3 only), 81-8, TEMP-PZ-2, CRA-RA-28, CRA-RA-29, CRA-RA-30, CRA-RA-32 

Mon Well Cont GW Standard 3/17/2010 6/10/2010 9/1/2010 12/7/2010 3/9/2011 6/13/2011 8/19/2011 12/7/2011 
CRA-RA-22 VC 2 ppb 8.4 5.7 5.4 6.1 3.8 7.8 5.7 7.6/7.8 

-

3/14/2012 5/24/2012 9/14/2012 12/5/2012 3/22/2013 6/13/2013 8/21/2013 11/11/2013 

-

6.7 8.2 7.3 8.9 12 9.0 7.4 8.5/8.4 

- 3/13/2014 6/11/2014 8/19/2014 12/11/2014 -
7.8 4.2 5.6 • 4.0 

CRA-RA-24 VC 2 ppb 3/16/2010 6/9/2010 8/27/2010 12/7/2010 3/8/2011 3/8/11 Dup 6/9/2011 8/18/2011 
3.1 2.7 2.9 2.7 4.2 4.3 4 3.3 

12/13/2011 3/14/2012 5/23/2012 9/13/2012 12/5/2012 3/22/2013 6/11/2013 8/16/2013 
3.9 4.5 4.4 3.5 5.3/5.6 '7.4 7.5 5 

11/7/2013 4/8/2014 6/11/2014 8/18/2014 12/9/2014 
6.5 6.2 5.2 6.0 5.3 

CRA-RA-25 Benz 5 ppb Met Standard since May 2001 

81-8 VC 2 ppb Met Standard since December 2009 

TEMP-PZ-2 VC 2 ppb AH data has met appiicabie groundwater standards 

CRA-RA-28 VC 2 ppb AH data fias met appiicabie groundwater standards except for 3/10/2010 
2.1 

CRA-RA-29 VC 2 ppb AH data has met applicable groundwater standards 

CRA-RA-30 VC 2 ppb 3/16/2010 6/10/2010 8/27/2010 12/7/2010 3/9/2011 6/10/2011 8/18/2011 12/8/2011 
2.9 1.8 2.1 3 5.8 5.5 4.5 4.2 

3/14/2012 5/24/2012 9/13/2012 12/5/2012 3/22/2013 6/11/2013 8/16/2013 11/11/2013 
5.0 5.9 3.5 .4.2 5.6 4.5 3.3 4:5 

4/8/2014 6/11/2014 8/18/2014 12/10/2014 
4.5 3.1 3.6 3.3 

CRA-RA-32 VC 2 ppb Met Standard since March 2008 

PZ-104* VC 2 ppb Met Standard since March 2008 

"EW-lOA corresponds with PZ-104 



PDSLD Plume Monitoring Wells with Groundwater Monitoring Resuits 
Monitoring Welis: CRA-RA-2D, CRA-RA-18, RA-MW-28, PZ-106, EB-PZ-4 

Mon Well Cont GW Standard 
CRA-RA-2D VC 2 ppb Met Standard since December 2009 

RA-MW-28 All data has met applicable groundwater standards 

PZ-106** All data has met applicable groundwater standards 

EB-PZ-4*** All data has met applicable groundwater standards except for 9/10/2012 12/4/2012 8/27/2013 
3.3 4.0 2.2 

CRA-RA-18 All data has met applicable groundwater standards 

**EW-106 corresponds with PZ-106 and had results of chlorobenzene, 120 ppb [100 ppb limit]; ethylbenzene 110 ppb [74 ppb limit]; and 

xylenes (total) 357 ppb [280 ppb limit] on 12/15/1999 

• ••EW-101 corresponds with EB-PZ-4 and had results of chlorobenzene 190 ppb [100 ppb limit]; benzene 8 [5.0 std]; ethylbenzene. 
96 ppb [74 ppb limit]; and vinyl chloride 3 ppb [2.0 limit] on 11/11/1999 



Landfill Monitoring Program 
Monitoring Wells: CRA-RA-8, CRA-RA-18, CRA-RA-19S, CRA-RA-20, CRA-RA-6S 

CRA-RA-8 All data has met applicable groundwater standards 

CRA-RA-18 VC 2ppb All data has met applicable groundwater standards; except for 12/3/2010 6/18/2010 
2.1 2.3 

CRA-RA-19S All data has met applicable groundwater standards 

CRA-RA-20 All data has met applicable groundwater standards 

CRA-RA-6S VC 2ppb All data has met applicable groundwater standards 

CRA-RA-6S 
CRA-RA-18 
CRA-RA-19S 

Pb, 65.3 Total 6/14/2011 
Pb, 5.1/4.9 Dissolved 6/10/2011 
Pb,4.9 Dissolved 6/10/2011 



Southern TCE Area Plume Monitoring Wells with Groundwater Monitoring Results 
Monitoring Weiis: CRA-RA-23D, CRA-RA-26D, CRA-RA-26S 

Mon Well Cont GW Standard / 

CRA-RA-23D All data has met applicable groundwater standards except for 8/24/2011 12/13/2011 3/7/2012 
5.3 5.1, , 4.9 

6/21/2012 9/11/2012 12/10/2012 3/25/2013 6/19/2013 8/28/2013 11/14/2013 4/14/2014 
5.9 4.9 4.4 5.5 6.5 5.9 5.1 5.9 

6/19/2014 -
5.1 

-

CRA-RA-26D All data has met applicable groundwater standards 

CRA-RA-26S TCE Sppb 3/17/2010 6/16/2010 9/7/2010 12/3/2010 3/14/2011 6/14/2011 8/23/2011 12/13/2011 
ICQ 110 130 130 139 136 155 111 

3/8/2012 6/21/2012 9/11/2012 12/6/2012 3/24/2013 6/19/2013 8/27/2013 11/13/2013 
117 , 133 100 90 97/99 110 ,95 95 

4/11/2014 6/19/2014 9/11/2014 12/16/2014 
100 98 99 86/85 



Southern Vinyl Chloride Area Plume Monitoring Weils with Groundwater Monitoring Results 
Monitoring Welis: CRA-RA-27, CRA-RA-6S, CRA-RA-18, CRA-RA-5, 81-4, CRA-RA-7, CRA-RA-5, CRA-RA-31 

Mon Weil Cont GW Standard 3/17/2010 6/16/2010 9/7/2010 - 12/3/2010 3/4/2011 6/14/2011 8/23/2011 12/13/2011 
CRA-RA-27 VC 2 ppb 16/15 Dup 12 12 10 13.2 12.2 13.3 11.8 

3/8/2012 6/20/2012 9/11/2012 12/6/2012 3/23/2013 6/19/2013 8/27/2013 11/13/2013 
8.2 12.2 13 13/13 17 13 12 11 

4/11/2014 6/18/2014 9/11/2014 12/16/2014 

, 10 12 8.9/8.9 11.0 

CRA-RA-6S VC 2 ppb All data has met applicable groundwater standards 

CRA-RA-18 VC 2 ppb All data has met applicable groundwater standards 

CRA-RA-5 VC 2 ppb All data has met applicable groundwater standards 

81-4 VC 2 ppb 3/17/2010 6/17/2010 9/7/2010 12/2/2010 3/14/2011 6/14/2011 8/24/2011 12/13/2011 
3.3 3.0 3.7 2.9 3.5 3.5 3.6 3.1 • 

3/15/2012 6/20/2012 9/11/2012 12/10/2012 3/25/2013 6/19/2013 8/28/2013 11/14/2013 
3.1 3.2 3.1 3.3 3.6 2.8 2.5 2.6/2.5 

4/11/2014 6/19/2014 9/12/2014 12/16/2014 • 2 2.1 1.6 . 2.0 

CRA-RA-7 All data has met applicable groundwater standards 

CRA-RA-31 All data has met applicable groundwater standards 



Lower Aquifer Plume 

RA-MW-47 All data has met applicable groundwater standards 



CRA-RA-22, VC MCL=2.0 ppb 
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CRA-RA-24, VC MCL=2.0 ppb 
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CRA-RA-30, VC IV1CL=2.0 ppb 
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CRA-RA-23D, TCE MCL=5.0 ppb 
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CRA-RA-26S, TCE MCL=5.0 ppb 
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CRA-RA-27, VC MCL=2.0 ppb 
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81-4, VC MCL=2.0 ppb 
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— — RASMUSSEN SITE BOUNDARY 

(APPROXIMATE) 

• MONITORING WELL LOCATION 

• PIEZOMETER LOCATION 

o SPARGE POINT LOCATION 

COMPLETED VAS LOCATION 

a EXTRACTION WEU LOCATION 

I I LIMIT OF 2010 VINYL CHLORIDE PLUME (2 ugfl.) 
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